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SECTION 500 -- RIGID PAVEMENT
SECTION 501 -- PORTLAND CEMENT CONCRETE PAVEMENT

501.01 Description. This work shdl consst of a pavement composed of portland
cement concrete, with or without reinforcement as specified, constructed on a prepared
subgrade or base course in accordance with these specifications and in reasonably close
conformance with the lines, grades, thicknesses, and typica cross sections shown on the plans
or asdirected.

MATERIALS

501.02 Materials. Materids shall be in accordance with the following:

Coarse Aggregate, ClassAP, SzeNO0. 8........ccccceveveececciceeee 904.02
CUNNG MEENTES........oeeeeereeee e 912.01
DOWEl BAIS......coiiiiirieirierieesie st 910.01
Entraining AdMIXIUMES ..o 912.03
Fine Aggregate, Sze NO. 23........coooiiinerereeer s 904.01
FIY AN 901.02
Ground Granulated Blast Furnace Slag.........ccccvvveeenenercniccnnen. 901.03
JOINE MAENTEAS.......ceeeirieeer e 906
Portland Cement ..o s 901.01(b)
ReINfOrcing STEA ..o 910.01
WWELES ...ttt 913.01

CONSTRUCTION REQUIREMENTS
501.03 Proportioning.

(a) Composition of Concrete. The proportions of aggregate necessary to produce
aworkable mix within the specifications will be approved, and no change shdl be made unless
otherwise approved. Proportions will be based upon saturated surface dry aggregates. The fine
aggregate shal be no less than 35 percent nor more than 45 percent of the total weight of the
aggregate in each cubic yard.

Portland pozzolan cement, type I P; air-entraining portland pozzolan cement, type IP-A;
fly ash; or ground granulated blast furnace dag may only be incorporated into concrete
pavement placed between April 1 and October 15 of the same cdendar year. If fly ash or
ground granulated blast furnace dag is used as an additive and/or partia cement substitute,
then it shal be proportioned in accordance with 702.05 and shall meet al requirements set out
in 702.05.

The reative yidd of the concrete placed shdl be determined in accordance with
501.03(a)4. The concrete when produced shdl provide a rdative yield of 1.00 + 0.02. If the
reative yidd is outsde the tolerance, adjustments to the batch weights shal be made. The
amount of cement shdl remain as specified for the desired class or as further modified herein.

Unless otherwise provided, the cement content of concrete for pavement shal be at
least 335 kg/me® (564.16 Ib/cu yd), subject to the tolerances noted herein. When a cement
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content of more than 335 kg/m? (564 Ib/cu yd) is ordered in writing, compensation will be
made for the additional cement ordered at the net unit price as shown by certified vouchers. If
the Contractor elects to increase the cement content for its advantage, no additiona
compensation will be made. The cement content shdl not be increased more than 57 kg/me (94
Ib/cu yd). The relative yidd of the concrete shal be maintained as stated above. Class C
concrete in accordance with 702 may be used as a subdtitution for pavement concrete
described herein, provided that class AP coarse aggregate is used in the concrete. If portland
pozzolan cement, type IP, or ar-entraining portland pozzolan cement, type IP-A, are to be
used in pavement concrete, the cement content shal be increased by a multiplier of 1.06 times
the specified minimum cement content or the desired increased cement content (i.e., 1.06 x 335
= 355 kg/m® (1.06 x 564 = 598 Ib/cu yd) for normal pavement concrete.

Water may be measured ether by volume or weight. The mixture shal contain no more
water than is necessary to produce a concrete that is workable and plastic and mesting the
required dump. The water used, including any free water in the aggregates, shall not exceed a
water to cement ratio of 0.487. If the characteristics of the combined materials are such that the
required dump cannot be obtained when using the alowable maximum amount of water, the
cement content shall be increased over the specified 335 kg/m® (564 Ib/cu yd) of concrete
sufficiently to produce the required dump. Such incressed cement, as well as the 335 kg/m®
(564 Ib/cu yd), shdl be furnished and included in the contract unit price for the concrete.

The dump of machine-placed concrete shal be no less than 30 mm (1 1/4 in.) nor more
than 75 mm (3 in.) except on super-eevated curves. Where it is necessary to prevent dumping
during finishing and setting, the upper limit may be reduced to 50 mm (2 in.) . If concrete is
hand placed, the dump shdl be no less than 50 mm (2 in.) nor more than 100 mm (4 in.).

The water-cement ratio shdl be determined in accordance with procedures used by the
Department. The dump of the concrete shall be determined in accordance with AASHTO T
119. Test specimens shdl be made, cured, and tested in accordance with AASHTO T 23and T
97. Reldive yidd shdl be determined in accordance with AASHTO T 121. Samples shdl be
obtained in accordance with applicable provisons of AASHTO T 141 except, where job
conditions dictate and where test data is needed prior to placing concrete, the entire sample
may be obtained from one portion of the load. All samples shall be obtained in accordance with
the ingructions issued. In order to comply with procedures used by the Department, the
following exceptionsto AASHTO standard methods of test shdl apply.

1. Blank.

2. Exceptions to AASHTO T 23 Making and Curing Concrete Specimens
in the Field. The exceptionsto AASHTO T 23 for making and curing specimens in the field
shdl be asfollows:

a Beam forms furnished by the Department will be permitted even though
they are not water tight and have no provision for attaching the base to
the Sdes.

b. Form oil used on the project will be permitted in lieu of minerd ail.

c. Curing of beams shall represent, as closdy as possible, that received by
the concrete represented by the beams in order to accurately reflect the
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strength of the concrete in place. During the first 24 hours, the beam
ghall be cured in the same manner as the concrete in place. If burlap is
used, the materid shal be large enough to provide complete coverage
and ameans of securing against movement by the wind. The burlap shall
be kept wet for the entire period. If waterproof blankets are used, they
shdl be large enough to completely cover the beams and permit banking
around the entire perimeter to ensure againgt loss of moisture. The
blankets shal be wetted thoroughly before covering the beams. If curing
compound is used, the beams shall be shaded by covering with a piece
of canvas or Smilar materia to keep the forms from getting hot. In al
cases, the curing shal begin immediately after the beams are made.

After 24 hours, the beams shal be removed from the forms, positioned
with the finished side up, and banked or buried flush with the top of the
beams in wet sand or soil. Throughout the remainder of the curing
period, the sand or soil shal be maintained sufficiently wet to provide
free moisture to all surfaces of the beam except the top which shal be
protected in the same manner as the concrete in place. When curing of
the concrete from which the beam was taken is discontinued, it shall be
discontinued on the beams. However, they shall remain in the curing
position until the time of testing. They shall be tested immediately after
they are removed from the curing area so as to prevent partid drying
and adecreasein flexural strength.

Proceduresfor fina curing shdl be asfollows:

(1) A protected area within the limits of the right of way may be

selected near where the beams are molded. The beams may be
buried flush in the soil, or placed on the ground and banked. There
ghal be a minimum of 150 mm (6 in.) between the beams. Frequent
wettings may be required to maintain free moisture.

(2) A water tight box may be constructed and filled with sand. The box

shdl be large enough to provide 150 mm (6 in.) of sand between,
under, and around the beams. The beams shall be positioned with
their surfaces flush with the sand, and the sand saturated with water.
Free water shall be maintained around the beam by re-wetting. The
box may be placed on the pavement or in any protected area.

(3) A pileof sand may be maintained near the fied office for curing the

beams. The beams shdl be transported, after initid cure, from the
place of molding to the curing area. They shdl then be banked with
sand as set out above.

3. Exceptions to AASHTO T 97 for Flexural Test. The exceptions to
AASHTO T 97 for conducting aflexura test on concrete beams shall be asfollows:

a Thebeam sze shall be measured to the nearest 1.0 mm (1/16in.).
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b. The tes result shall be discarded when the break occurs outside the
middle 1/3 of the beam.

c. The use of hand operated testing machines, that do not provide a
continuous loading to completion of the test in 1 stroke, shdl be
permitted.

4. Exceptions to AASHTO T 121 for Determining the Relative Yield. The
exceptions to AASHTO T 121 for determining the relative yidd of concrete shal be as
follows.

a Anduminum measureis an acceptable dternate.
b. A drike-off bar may be used in lieu of acover plate.
c. Weights shdl be determined to the nearest 0.005 kg (0.01 Ib).

(b) Methods of Entraining Air. The air content of the concrete mix shal be 6.5 +
1.5 percent by volume. Air entrainment may be accomplished by the addition of an air
entraining admixture to the concrete when portland cement is used, or by the use of ar
entraining portland cement with the addition of an air entraining admixture if necessary.

Unless otherwise provided, tests for ar content shal be made in accordance with
AASHTO T 152 or ASTM C 173. If dag is used, the method of test shdl be in accordance
with ASTM C 173.

Exceptionsto AASHTO T 152, Air Tests, are asfollows:
1. Samples shall be obtained as directed.

2. For aggregates indicating a high correction factor, the aggregate may be
washed from the concrete sample and used to determine the correction
factor.

(c) High Early Strength Pavement. If the use of high early strength concrete is
specified or selected and approved, it shall be made with portland cement type | or type IIl.
Otherwise, dl requirements of this section shal apply.

The concrete shal be ar-entrained. A water-reducing or water reducing retarding
chemica admixture in accordance with 912.03 shall be used. FHly ash used as an additive will be
permitted for use in high early strength concrete. However, no reduction in cement content will
be permitted due to the addition of fly ash. The maximum amount of fly ash in the mix shal be
10 percent of the cement content by weight. The cement content shall be a minimum of 332
kg/m? (560 Ib/cu yd) of concrete. The amount of mixing water shall be as smal as will permit
workability, but shall not exceed awater to cement ratio of 0.450 when type Il cement is used
in the concrete, or 0.420 when type | cement is used in the concrete. The time of mixing shal
be no less than 2 minutes per batch.

The Contractor shdl submit a concrete mix design and supporting test results for
approva prior to placing concrete. All concrete testing shal be conducted by an American

286



200

210

220

230

240

Concrete Indtitute certified portland cement concrete technician. The test report shall be signed
by such technician. The supporting test results sndl include air content, dump, and yield test
results, the water/cement ratio determination, and the flexura strengths at one day, 2 days, and
7 days. The approved concrete mix desgn shdl be in accordance with al parameter
requirements. The concrete shdl achieve a minimum flexura strength of 3800 kPa (550 Ib/sq
in.) within the time period specified, but not longer than 48 hours.

Field test beams shdl be made from the mixture used in accordance with 501.03(a).
The beams shdl recelve the same curing as the concrete they represent. Traffic shal not be
permitted on this pavement concrete until the test beams indicate a modulus of rupture of at
least 3800 kPa (550 Ib/sg in.). The beams shdl be tested as smple beams with third-point
loading.

501.04 Equipment. Equipment and tools necessary for handling materids and
performing al parts of the work shdl be gpproved as to design, capacity, and mechanica
condition. The equipment shal be at the job ste sufficiently ahead of the start of construction
operations to be examined thoroughly.

(a) Batching Plant and Equipment.

1. General. The batching plant shdl include bins, weighing hoppers, and scaes
for the fine aggregate and for each size of coarse aggregate. If cement is used in bulk, a bin,
hopper, and separate scae for cement shall be included. The weighing hoppers shdl be seded
and vented to preclude dusting during operation. The batch plant shall be equipped with a
suitable non-resettable, batch counter which will indicate correctly the number of batches
proportioned. Unless otherwise permitted, the minimum batch of concrete shall be 1.5 m? (2 cu

yd).

If fly ash or ground granulated blast furnace dag is used as an additive in portland
cement concrete, the cement and fly ash or ground granulated blast furnace dag shdl be
weighed and discharged separately when a manua operation is utilized. When an automatic
batching plant is utilized, the fly ash or ground granulated blast furnace dag may be weighed
into the cement weigh hopper in one cumulative operation with the portland cement always
being weighed infirgt.

2. Bins and Hoppers. Bins with adequate separate compartments for fine
aggregate and for each size of coarse aggregate shal be provided in the batching plant. If fly
ash isused, the cement and fly ash bins shall be separated to the satisfaction of the Engineer.

3. Scales. The scales for weighing aggregates and cement shall be either the
beam type or the springless did type. For applied loads of 450 kg (1,000 |b) and greater on the
cement scale, and 1800 kg (4,000 Ib) and greater on the aggregate scae, the scaes shdl be
accurate to within 0.5 percent. For applied loads less than 450 kg (1,000 Ib) and 1800 kg (4000
Ib) on the cement and aggregate scales, respectively, the scale shal be accurate to 2.0 percent
or one graduation, whichever is larger. When beam type scales are used, provison, such as a
tell-tale dia, shall be made for indicating to the operator that the required load in the weighing
hopper is being gpproached. A device on weighing beams shdl indicate critica pogtion clearly.
Control devices shdl be designed to be locked in any position to prevent unauthorized change.
The weigh beam and tdll-tale device shdl be in full view of the operator while charging the
hopper, and he shall have convenient access to all controls. Scales will be inspected as often as
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necessary to assure their continued accuracy. No less than ten 25 kg (50 |b) weights shdl be
provided at al timesfor testing of scales.

4. Automatic Weighing Device. When required in the contract, batching
plants shall be equipped to proportion aggregates and bulk cement by means of automatic
weighing devices of an approved type.

(b) Mixers. Concrete may be mixed a a centra point in accordance with 702.09,
or wholly or in part in truck mixers. Each mixer shdl have attached in a prominent place a
manufacturer's plate showing the capacity of the drum in terms of volume of mixed concrete
and the speed of rotation of the mixing drum or blades.

1. Truck Mixers and Truck Agitators. Truck mixers used for mixing and
hauling concrete and truck agitators used for hauling centrd mixed concrete shdl be in
accordance with 702.09(b).

2. Non-Agitator Trucks. Bodies of non-agitating hauling equipment for
concrete shall be smooth, mortar tight, metal containers. They shdl be capable of discharging
the concrete at a satisfactorily controlled rate without segregation. The concrete shall be
discharged from the bottom of the container. If discharge of concrete is accomplished by tilting
the body, the surface of the load shal be retarded by a suitable baffle. Covers shdl be provided
when needed for protection.

(c) Finishing Equipment.

1. Finishing Machine. The finishing machine shal be equipped with at least 2
ostillating type transverse screeds.

2. Vibrators. Vibrators for full width and depth vibration of concrete paving
dabs may be ather the surface pan type or the interna type with ether immerse tube or
multiple spuds. They may be attached to the spreader or the finishing machine or mounted on a
separate carriage. They shdl not come in contact with the joint, load transfer devices, subgrade,
or dde forms. The frequency of the surface vibrators shdl be no less than 3500 impulses per
minute. The frequency of the interna type shdl be no less than 5000 impulses per minute for
tube vibrators and spud vibrators shdl have a frequency of from 10,000 to 12,000 impul ses per
minute in air. The paving contractor shal provide to the Engineer adevice, such as a hand reed
tachometer, to determine if the specified frequencies are being obtained. This device shall
remain the property of the Contractor and no additiona payment will be made for its use.
Vibrators attached to a separate carriage, spreader, or finishing machine shdl be equipped with
a control to shut off the operation automatically when forward motion stops. The maximum
gpacing of spud vibrators shdl be 600 mm (24 in.). A constant burning green light, or other
approved warning device, shal be connected to each vibrator circuit to indicate a failure of any
individud vibrator. The light or device shall be mounted in such alocation as to be visble from
the ground.

(d) Concrete Saw. When joints are to be sawed, adequate sawing equipment shall
be provided to complete the sawing to the required dimensions and a the required rate. At
least one spare saw in good working order shall be provided as a replacement. An ample
supply of saw blades shall be maintained at the Ste of the work during sawing operations.
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Adequate artificid lighting facilities shall be provided for night sawing. All of this equipment
shall be on the job both before and during concrete placement.

(e) Forms. Straight sde forms shdl be of sufficient thickness to maintain the true
cross section of the forms and shdl be furnished in sections no less than 3 m (10 ft) in length.
Forms shall have a depth equa to at least the prescribed edge thickness of the concrete
pavement without horizontal joint, and a base width equal to no less than the depth of the
forms. Hexible or curved forms of proper radius shall be used for curves of 50 m (150 ft)
radius or less. Hexible or curved forms shdl be of an acceptable design. Forms shdl be
provided with adequate devices for secure setting so that when in place they can withstand,
without visible spring or settlement, the impact and vibration of the consolidating and finishing
equipment. Flange braces shdl extend outward on the base no less than 2/3 of the height of the
form. Forms with battered top surfaces and bent, twisted, or broken forms shal be removed
from the work. Repaired forms shal not be used until ingpected and approved. Built-up forms
shall not be used except where the tota area of pavement of any specified thickness on the
project is less than 1600 m? (2,000 sq yd). The top face of the form shal not vary from atrue
plane by more than 3.0 mm (1/8 in.) in 3 m (10 ft) and the upstanding leg shdl not vary by
more than 6 mm (1/4 in.). The forms shall contain provisions for locking the ends of abutting
form sections together tightly for secure setting.

501.05 Preparation of Grade. If subbase is required, the subgrade under it shal be
finished in accordance with 207.05 and the subbase surface finished in accordance with
applicable provisions of 304.06. Compacted subbase shdl be extended at least 600 mm (2 ft)
beyond each edge of the proposed concrete pavement prior to setting forms.

501.06 Setting Forms.

(a) Base Support. The foundation under the forms shal be hard and true to grade
so that the form, when set, can firmly be in contact for its whole length and be at the specified
grade. Any grade which is found to be below established grade at the form line shall befilled to
grade with granular materid in liftsof 13 mm (1/2in.) or less for adistance of 460 mm (18in.)
on each sde of the base of the form and thoroughly compacted. Imperfections or variations
above grade shal be corrected by tamping or by cutting as necessary.

(b) Form Setting. After the forms have been set to the correct grade, the grade
ghall be tamped thoroughly, either mechanically or by hand, a both the insde and outside
edges of the base of the forms. Forms shdl be staked into place with no less than 3 pins for
each 3 m (10 ft) section. A pin shall be placed at each side of every joint. Form sections shdl be
locked tightly and be free from play or movement in any direction. No excessive settlement or
goringing of forms under the finishing machine will be dlowed. Forms shdl be cleaned and
oiled prior to the placing of concrete.

(c) Grade and Alignment. The dignment and grade eevations of the forms shal
be checked and corrected immediately before placing the concrete. Any verticd deviation,
ether a the joints or between, amounting to 3.0 mm (1/8 in.) or more, or 6 mm (1/4 in.) or
more horizontally on the insde face, except for curved forms, shdl be corrected before
concreteis placed.

Stekes will be st on the outsde of each form line except when construction
engineering or production staking is furnished by the Contractor. Just prior to placing the
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concrete, the agreement of the tops and the adignment of the forms with these stakes shdl be
checked. The forms shal be checked for stahility.

If distance permits, forms shall be kept at least 150 m (500 ft) ahead of concrete
placement. If material under the forms becomes unstable before concrete is placed, the forms
shall be removed, the surface corrected, and the forms reset.

501.07 Conditioning of Subgrade or Base Course. Before or after sde forms have
been securely set to grade, the subgrade or base course shall be brought to proper cross
section. The subgrade shall be prepared in accordance with 207.05. The finished grade shall be
maintained in a smooth and compacted condition until the pavement is placed. The subgrade or
base course shdl be uniformly moist when the concrete is placed. If it subsequently becomes
too dry, the subgrade or base course shdl be sprinkled, but the method of sprinkling shdl not
be such as to form mud or pools of water.

501.08 Handling, Measuring, and Batching Materials. The batch plant Ste, layout,
equipment, and provisions for transporting material shal be such as to assure a continuous
supply of reasonably uniform materia to the work. Aggregate stockpiles shal be located in
areas sufficiently well drained to prevent the dirt underneath from becoming softened and
pumping into the aggregate to a level from which the aggregate is to be removed and used in
the work. Stockpiles shdl be built in layers not to exceed 2 m (6 ft) in depth. Upper layers shall
be prevented from spilling over the sides of the layers below.

The remova of aggregates from stockpiles shall be done in such a manner that
segregation shal not occur. Aggregate which has become mixed with dirt shal not be used in
the work.

Washed aggregates shdl drain for at least 12 hours prior to use. Twelve hours drainage
may be required at any time when the moisture becomes non-uniform in aggregates from any
source. Aggregates from different sources shall not be stockpiled together without written
approval.

The use of bins having a group of separate compartments will not be permitted unless
positive means are employed during filling and emptying operations to ensure againgt any
mixing of the different Sizes prior to batching.

The fine aggregate and coarse aggregate shdl be weighed separately into hoppers in
the respective amounts set out in the job mix. Cement shdl be measured by weight. Separate
scales and hoppers shdl be used for weighing the cement.

When required by the contract, or when permitted, batching plants shal be equipped to
proportion aggregates and bulk cement by weight by means of automatic and interlocked
proportioning devices of approved type.

When mixing is a the dte of the work, aggregates shal be trangported from the
batching plant to the mixer in batch boxes, vehicle bodies, or other containers of adequate
capacity and congtruction to properly carry the volume required. Partitions separating batches
shdl be adequate and effective to prevent spilling from one compartment into another while in
trangt or being dumped. When bulk cement is used, a suitable method of handling the cement
from weighing hopper to transporting container or into the batch itself shall be used for
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transportation to the mixer with chute, boot, or other gpproved device. The method used shdll
prevent loss of cement and provide positive assurance of the actua presence in each batch of
the entire cement content specified.

Bulk cement shdl be transported to the mixer in tight compartments carrying the full
amount of cement required for the batch. Cement in origina shipping packages may be
transported on top of the aggregates, each batch containing the number of sacks required by
the job mix.

Batches shdl be ddlivered to the mixer separate and intact. Each batch shal be dumped
into the mixer without loss of cement and, when more than one batch is carried on the truck,
without spilling of material from one batch compartment into another. Batching shall be so
conducted as to obtain the weights of each materia required within a tolerance of one percent
for cement and 2 percent for aggregates.

The mixer shdl be equipped with an easily read cdibrated water measuring device,
accurate to within 1.0 percent of the required amount. This measuring device shal be such that
variations of pressure in the supply line will not affect its accuracy, nor shdl it be affected by
the mixer being tilted in any direction.

The amount of water delivered to each batch shall be plainly and accurately shown, and
positive means provided to automatically stop the flow of water when the required amount has
been delivered to the batch. No additional water shall be ddivered to any batch beyond that
required for that batch.

The batch shall be so charged into the drum that a portion of the mixing water entersin
advance of the cement and aggregates. The flow of water shdl be uniform and al water shall
be in the drum by the end of the first 15 seconds of the mixing period. The throat of the drum
shdl be kept free of such accumulations as may restrict the free flow of materidsinto the drum.

The water measuring device will be checked under actual working conditions or at any
other time deemed necessary. All labor and equipment required for cdibrating and checking
shdl be furnished, and any necessary repairs shal be made with no additiona payment.

Methods and equipment for adding ar-entraining agents or other admixtures to the
batch, when required, shdl be approved. All admixtures shal be measured into the mixer with
an accurecy of + 3 percent.

501.09 Mixing Concrete. The concrete may be mixed in a centra-mix plant in
accordance with 702.09, or in truck mixers. The mixer shdl be of an gpproved type and
capacity. Mixing time shall be measured from the time al materias, except water, are in the
drum. Readymixed concrete shall be mixed and ddlivered in accordance with 702.09.

The mixer shdl be operated a a drum speed as shown on the manufacturer's name
plate on the gpproved mixer. Any concrete mixed less than the specified time shal be discarded
and disposed of with no additional payment. The volume of concrete mixed per batch shal not
exceed the nomina capacity of the mixer in cubic meters (cubic yards) as shown on the
manufacturer's standard rating plate on the mixer. However, an overload of no more than 10
percent above the nomina capacity of the mixer may be permitted provided srength,
segregation, and uniform consstency are satisfactory and no spillage of concrete takes place.
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Mixed concrete from the central mixing plant shall be transported in truck mixers, truck
agitators, or nonagitating trucks. The time elagpsing from the time water is added to the mix
until the concrete is deposited in place at the site of the work shal not exceed 30 minutes when
the concrete is hauled in nonagitating trucks, and 90 minutes when hauled in truck mixers or
truck agitators.

Retempering of concrete by adding water, or by other means, will not be permitted
after initia set. When concrete is delivered in trangt mixers, additiond water may be added
occasondly to increase the dump, if permitted and additiond mixing shall be performed as
directed and al operations completed within 45 minutes after the initial mixing operation. The
amount of water added shal be accurately determined and noted on the batch ticket. Such
addition of water will not be permitted as a continuing operation. Concrete that is not within
the specified dump limits a time of placement shal not be used. Chemica admixtures type B,
type C, and type E will be permitted only with prior written permission. Batching and mixing
shdl be suspended whenever satisfactory placing, finishing, and curing operations can not be
carried on in proper sequence. Different brands of cement shal not be used aternately nor
mixed. One brand shall be used continuoudy before changing to some other brand.

501.10 Limitations of Mixing. No concrete shal be mixed, placed, or finished when
the naturd light is insufficient, unless an adequate and approved atificid lighting system is
operated.

Unless authorized in writing, mixing and concreting operations shall be discontinued
when a descending air temperature away from atificia heat reaches 4 °C (40 °F) and not
resumed until an ascending air temperature away from atificia heet reaches 2 °C (35 °F).

When concreting is authorized during cold wesether, the aggregates may be heated by
either steam or dry heat prior to being placed in the mixer. The gpparatus used shall heat the
meass uniformly and shdl be so arranged as to preclude the possible occurrence of overheated
areas which might injure the materids. Unless otherwise authorized, the temperature of the
mixed concrete shdl be no lessthan 10 °C (50 °F) and no more than 27 °C (80 °F) at the time
of placing it in forms.

If the air temperatureis 2 °C (35 °F) or less a the time of placing concrete, either or
both the water and the aggregates may be required to be heated to no less than 21 °C (70 °F)
nor more than 66 °C (150 °F). When either aggregates or water are heated to above 38 °C
(100 °F), they shall be combined in the mixer before the cement is added.

501.11 Placing Concrete. When the placing of concrete is started, the amount of
equipment and supply of materials shal be sufficient to ensure that placing can be continuous
for any given working period.

The pavement shdl be congtructed to its full width in a single operation unless it is
otherwise required that it be by other transverse sections. Where construction is by abutting
transverse sections, the longitudind joint line between these sections shal not deviate from the
true line shown on the plans by more than 6 mm (1/4in.).

The batches shdl be deposited so as to require as little rehandling as possible. Any
necessary rehandling shal be with power distributing devices or with shoves, not with rakes.
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Equipment made of or coated with aluminum or duminum aloys shal not be used to place or
to transport concrete. Workmen shal not walk on the fresh concrete with footwear coated
with earth or other foreign matter.

Necessary precautions shall be taken to prevent segregation of the concrete ingredients
while being placed. The discharge end of depositing equipment shal be provided with baffles or
other satisfactory devicesif congdered necessary. All conveying equipment shall be kept clean.

Concrete shall be placed over and againgt the joints in such manner as can ensure that
the joints, dowe bars, and assemblies are retained in correct postions. Placing shdl be
continuous between transverse joints without the use of intermediate bulkheads, except as
hereinafter provided for construction joints.

Concrete shdl be thoroughly consolidated againgt the faces of dl forms and joints,
including concrete in a previoudy constructed lane of pavement, by means of vibrators inserted
in the concrete. Vibrators shal not be permitted to come in contact with a joint assembly, the
grade, or asde form. The vibrator shdl not operate more than 15 seconds in any one location
and shall not be operated so as to bring excess mortar to the surface or cause segregation in the
MmiX.

No concrete shal be placed around a manhole or smilar structure until it has been
adjusted to proper grade and aignment and the casting completely surrounded by preformed
joint material in accordance with 720.04.

Where concrete is placed adjoining a previoudy congtructed lane of pavement, the
Contractor shal be responsible for the protection of the existing joints from the intrusion of
fresh concrete mortar from the new concrete pavement, and for any damage caused by
operation of mechanica equipment on existing lanes as provided herein. If any concrete
materids fdl on or are worked into the surface of a completed dab, they shdl be removed
immediately by gpproved methods.

No equipment of any kind shall be operated on or transported over any pavement
surface when such equipment causes spaling at joints or edges or damages in any way any type
of surface, either finished or unfinished. All injuries or damages to any portion of the work
occasioned by any of the above causes shdl be rebuilt or repaired with no additiona payment,
before its completion and acceptance, except as provided herein.

501.12 Test Specimens. The concrete necessary for testing test beams shdl be
furnished. Materids and necessary labor to assist the Engineer in curing the beams in
accordance with 501.03(a), shal aso be furnished.

501.13 Strike-off of Concrete and Placement of Reinforcement. When reinforced
concrete is placed in one layer, the reinforcement may be positioned in advance of concrete
placement or it may be placed in plastic concrete, after spreading, by an approved mechanica
or vibratory means.

When mesh is used, it shal be ddivered to the work in flat sheets and so maintained

until used. When placed in the concrete it shal be free from dirt, harmful rugt, scae, paint,
grease, ail, or any other materid which would prevent bond. Loss of section by rust will not be
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cause for rgection unless the minimum dimensions of the unrusted base metd are less than
those permitted by ASTM A 185 and A 82.

Mesh shdl be held in its required final postion by metd chairs or other gpproved
devices, or by gtriking off the concrete to the required eevation of the mesh by an approved
mechanical strike off, or as otherwise approved.

If the Contractor elects to strike off the concrete to the required eevation of the mesh
and place it thereon, dirt or any other foreign substance shdl be prevented from coming in
contact with the concrete surface prior to and while placing the mesh. After the initid strike off,
the mesh shdl be placed immediately and the remaining required concrete spread as quickly as
possible within a maximum time of 30 minutes so that a truly monolithic dab is obtained. In dl
operations, care shdl be taken to avoid displacing the mesh.

Reinforcement, when required for pavement a locations such as approaches to
structures, over backfills, and a any other designated locations, shall consst of deformed stedl
bars of the Sze and at the spacing shown on the plans. The bars shall be rigidly wired or
securdly fastened at sufficient intervals to hold the sted in place and shal be supported in the
required podtion by chars or other suitable devices, al as approved. The amount of
reinforcement may be increased over that shown on the plansif so directed.

501.14 Joints. Joints shdl be constructed in accordance with the type and dimensons
and at the locations required by the plans or as directed.

(a) General Requirements. All joints shdl be in accordance with the detals and
positions shown on the plans unless different locations are designated. All joints shal be
perpendicular to the subgrade. Unless otherwise indicated on the plans, longitudina joints shall
be at the center line, or pardld thereto. Transverse joints shal be at right angles to the center
line and for the full width of the pavement.

All joints shdl be opened to their entire depth and sealed with joint sedler in accordance
with 501.19. All sawed joints shadl be created by means of approved concrete saws.

When deformed stedl tie-bars are required, bars of specified length, size, spacing, and
materia shal be placed in accordance with the plans.

(b) Sawed Longitudinal Joints. Sawed longitudind joints shal be congtructed in
al cement concrete pavements more than 4.9 mm (16 ft) in width. Joints shall be sawed when 2
or more adjacent lanes or adjacent lane and shoulder are placed monoalithic.

Tie-bars shdl be placed by approved mechanica equipment, or rigidly secured by
chairs or other approved supports to prevent displacement.

Longitudinal sawed joints shdl be cut to the depth, width, and line shown on the plans.
Suitable guide lines or devices shdl be used to assure cutting the longitudind joints on the true
lines as shown on the plans. The longitudind joints shall be sawed concurrently with the
contraction joints in accordance with 501.14(d) and before any equipment or vehicles are
alowed on the pavement. Joint sealing shall be in accordance with 501.19.
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When adjacent lanes are constructed separatdly, longitudina sawed construction joints
shdl be congtructed. Tie-bars for dip-form methods shal be deformed bars bent and placed as
shown on the plans as the first lane is constructed. Tie-bars spacing shdl be adjusted to not
interfere with the transverse joints, but tie-bars shall not be omitted. Bent deformed bars shdll
be straightened before the adjacent lane is placed. If more than one of the deformed bars bresk
per pand during straightening, or if any bent deformed bars break in adjacent pands during
sraightening, al broken bars shal be replaced with retrofitted tie-bars as shown on the plans.
An excessve number of bent deformed bar bregks will be investigated by the Engineer.

Random cracking outsde of the sawed longitudind joint shal be satisfactorily
corrected and load trandfer shdl be reestablished, or the pavement shdl be removed and
replaced, as agpplicable. If differentidl movement has occurred across the random crack,
pavement replacement will be the only permitted means of correction.

(c) Expansion Joints. Expansion joints of the types specified shall be constructed
at the locations shown on the plans.

The expangon joint filler shall extend from form to form, and be shaped to the
subgrade. The upper edges of dl preformed expansion materia used in joints shall be pardlel to
the surface. Damaged or repaired joint filler shal not be used.

The expanson joint filler shdl be held in a pogition which is normd to the surface. An
approved device, or support system shdl be used if required to secure expansion joint filler at
the proper grade and dignment during placing and finishing of the concrete. Finished joints
ghall deviate no more than 6 mm (1/4 in.) in the horizonta dignment from a straight line. If
expangon joint fillers are assembled in sections, there shdl be no offsets between adjacent
sections. No plugs of concrete will be permitted within the expansion space.

(d) Sawed Contraction Joints. Unless otherwise approved, contraction joints
shdl be created by sawing grooves in the surface of the pavement. The joints shdl be of the
dimensions shown on the plans. The sawed contraction joint spacing shal be as shown on the
plans or as directed, but shal not exceed 6 m (20 ft).

Sawed contraction joints shdl be cut in two operations. An initia saw cut shall be
made as shown on the plans and as described herein. The initid saw cut shal commence as
so0n as the concrete has hardened sufficiently to permit sawing without raveling, usudly 2 to
12 hours after placement. All joints shall be saw cut before uncontrolled shrinkage cracking
takes place. If necessary, the sawing operations shall be carried on during day and night,
regardless of weather conditions. The sawing of ajoint shal be omitted if a crack occurs at or
near the joint location prior to the time of sawing. Sawing shall be discontinued when a crack
develops ahead of the saw. In generd, dl joints shdl be sawed in sequence. All contraction
joints in lanes adjacent to previoudy congructed lanes shdl be sawed before uncontrolled
cracking occurs. If conditions exist which make it impractical to prevent erratic cracking by
early sawing, formed groove type contraction joints shal be used.

Formed joint grooves shdl be made by inserting satisfactory devices for the full depth
and width of the groove, as shown on the plans, in the plastic concrete after the last pass with
the finishing machine. These devices shdl be wdl oiled so that they can be easlly removed as
soon as the concrete is firm enough.
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Before the joint is seded, congtruction traffic required to place adjacent concrete travel
lanes or shoulders will be permitted on the pavement after the first saw cut, but before the
second saw cut, subject to the requirements of 501.21.

After the concrete has sufficiently cured, but before opening the pavement to public
traffic, a second saw cut shall be made, continuous across the entire concrete paved width.
Such cut shdl contain the first saw cut within the width of the second saw cut. Immediately
after the second saw cut is made to the dimensions shown on the plans, the sawed groove shal
be sufficiently cleaned to remove dl durry and foreign matter from the entire depth of cut in
accordance with the sedlant manufacturer's recommendations. Ingtalation of joint seding
materia shal bein accordance with 501.19.

Random cracking outside the limits of load transfer bars shall be satisfactorily corrected
by reestablishing the load transfer with approved mechanica devices across the crack or by
pavement replacement. Random cracks within 0.9 m (3 ft) of a transverse joint shal only be
corrected by pavement replacement. Any damaged pavement including, but not limited to,
differentiadl pavement devations a a random crack shdl only be corrected by pavement
replacement.

Pavement replacement shdl be made in full lane width from the random crack or
damaged area to the nearest transverse joint, but not less than 1.8 m (6 ft) in length. The
replacement pavement shal be connected to the end opposte the transverse joint usng
retrofitted tie-bars in accordance with the plans. All damaged pavement shal be removed and
replaced.

(e) Transverse Sawed Construction Joints. Transverse congruction joints shdl
be constructed when there is an interruption of more than 30 minutes in the concreting
operations. No transverse congtruction joint shall be constructed within 3 m (10 ft) of an
expangon joint, contraction joint, or plane of weakness. If sufficient concrete has not been
mixed at the time of the interruption to form adab at least 3 m (10 ft) long, the excess concrete
shdl be removed back to the last preceding joint and disposed of as directed.

Tie-bars for transverse congtruction joints may be placed in the plastic or hardened
concrete. When placing tie-bars in plastic concrete, a header board, made of one or 2 pieces,
with openings for the tie-bars, shal be used. The header board shdl be rigid and accurately set
to grade. When placed in hardened concrete, the tie-bars shal be retrofitted in accordance with
501.14(q).

(f) Dowel Bars and Assemblies. Dowe bars for contraction joints shall be of the
gpecific length, Size, spacing, and materid shown on the plans. Immediately prior to placing the
concrete, the dowe bars shall be coated with an gpproved materia to break the bond.

The dowe bar assemblies shal be in accordance with the requirements as follows.

1. Thedowe bars shdl be supported by an gpproved welded assembly which
shdl hold them sufficiently rigid so that each individua bar is not moved
from its planned dignment during placement of the concrete pavement. If
movement does occur, the maximum angle of deviation from the planned
position shall not be more than 1in 48 units.
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10.

The assembly shdl have 2 continuous pardld spacer bars and 2
continuous pardld bearing members of no less than 7 mm (sze W 7.5)
wire which is approximately No. 0 gage. One spacer bar shall be located at
or near each end of the dowel. Alternate ends of dowels shall be welded to
a spacer bar so that the dowels remain pardld to each other and permit
diding movement in the joint. The free ends of each dowe shdl be
retained securdly in place by means of wire loops.

Suitable struts or ties shall be provided to hold the assembly in correct
position during installation.

The assembly shdl have an upright support welded to the spacer bar and a
continuous bearing member a the end of each dowd.

If the upright support consists of asingle vertica wire, the support shdl be
no less than 7 mm (sze W 7.5)wire. Otherwise, the support shdl be no
lessthan 6 mm (1/4 in.) in diameter.

Sand plates, if required, shal be made from no less than 0.9 mm (No. 20
gage) sheet stedl. Each plate shall have no less than 10,300 mm? (16 sqin.)
of bearing area. The plates shdl be furnished in sufficient number to
provide uniform support for the complete assembly. They may be
furnished separate from the assembly units, or attached thereto by
welding, using suitable clips, or other gpproved means.

The welds of the assembly shdl be made with good workmanship and
ghall be sound. A broken weld will be cause for regjection of the length of
section of the assembly whereit occurs.

When the dowd bar assembly is in place, it shal act as a rigid unit with
each component part securely held in position relative to the other member
of the assembly. The entire assembly shall be held securely in place during
placing, consolidating, and finishing the concrete by means of metd pins.
Pins used on granular subbase shall penetrate at least 300 mm (12 in.)
below the dowel bar assembly. Pins shdl not be less than 7 mm (sze W
7.5) wire and shdl be provided with a hook or arm welded to the pin so
that it shal secure the assembly in place. At least 8 pins shdl be used for
each 3.0, 34, or 3.7 m (10, 11, or 12 ft) section of assembly. At least 10
pins shdl be used for assembly sections greater than 3.6 m (12 ft) and less
than or equa to 4.9 mm (16 ft). Sand plates, if required, shall be punched
to recelvethe pins.

After the dowe bar assembly is securely in place, dl tie wires which
pardld the dowe bars, and are welded to the 2 continuous paralel spacer
bars, shall be cut near the center of thetie.

The wire for the welded assembly shdl be in accordance with dl applicable
requirements of ASTM A 82.
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11. The dowd bars shdl be epoxy coated and shdl be in accordance with
910.01. Dowd bars shall be placed 150 mm (6 in.) from the edges of the
pavement. Dowd bars shal be spaced at 0.3 m (1 ft) on center across the
joint. The dowels shdl be 460 mm (18 in.) in length. The diameter shall be

asfollows
PAVEMENT THICKNESS DOWEL BAR DIAMETER
Lessthan 230 mm 25mm
(9in.) 1in.)
230 through 305 mm 32 mm
(9 through 12in.) (1V4in)
Greater than 305 mm 38 mm
(12in.) (112in)

(9) Retrofitted Tie-Bars for Pavement Joints. Retrofitted tie-bars shdl be of the
gze and length as shown on the plans. Such tie-bars shdl be secured in place with an approved
chemicd anchoring system. Holes for the retrofitted tie-bars shal be of a least the depth
indicated; of a diameter to accommodate the chemical anchoring system; and at right anglesto
the pavement. The chemicd anchoring sysem shdl be one from the Department's list of
approved materials.

(h) Terminal Joints. Terminal joints shall be constructed as shown on the plans.
They shdl condst of the degper dab, the polyethylene bond breaker, and the HMA mixtures.
The polyethylene bond bresker shdl be approved polyethylene sheeting having a thickness of
no less than 0.15 mm (6 mils). The HMA materiads shdl be in accordance with 402 for HMA
Surface 9.5 mm on HMA Intermediate 19.0 mm mixture. Mixture adjustments in accordance
with 904.02(a) will not apply. Aggregate requirements of 904.02(d) will not apply. The portion
of the degper dab on which the polyethylene bond bregker is to be placed shdl be finished with
a metd finishing tool. When the pavement ends at locations where a termind joint is not
required, additional reinforcement shdl be placed as shown on the plans for a transverse
congtruction joint.

501.15 Final Strike-Off, Consolidation, and Finishing

(a) Consolidation and Strike-Off. The mainline pavement and interchange ramp
pavement shal be congtructed usng one or more finishing machines in accordance with
501.04(c)1. The machine equipment shal be of approved type, designed and operated to
srike-off, consolidate, and finish. The concrete, as soon as placed, shdl be struck-off
accurately and screeded with approved equipment so that, when consolidated and finished, the
surface of the pavement has the required elevation and cross section. A sufficient and uniform
amount of concrete to ensure filling al voids and depressions shal be carried in front of the
screed at dl times.

If the rate of placement exceeds the capacity of a sngle machine, additional machines
shdl be used.
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The operations shal be so controlled that an excess of mortar and water is not worked
to the top. Segregated particles of coarse aggregate which may have collected in front of the
screed shdl be thoroughly mixed by hand with the unfinished concrete dready on the subgrade.
Under no circumstances shal aggregate particles be carried forward by the finishing machine
and pushed onto the subgrade in front of the mass.

The finishing machine shal be operated s0 as to prevent injury to transverse joint
material. The front screed shall be stopped when it is approximately 150 mm (6 in.) from the
joint. Excess concrete and coarse aggregate particles ahead of the screed and over the joint
shall be removed. The front screed shdl then be lifted, brought directly over the joint, set
down, and the screeding operations continued. Just before the second screed is near enough to
the joint so that mortar carried ahead of it would flow onto the joint, the screed shdl be lifted
over thejoint.

Hand methods of placing, compacting, and finishing shal not be used except as
follows:

1. When a breskdown of the finishing machine or other emergency occurs
and then only for the concrete aready mixed or in the process of mixing.

2. On widened portions a bridges, intersections, and portions widened
beyond traffic lanes.

3. Onwidened portions of curves as provided e sawhere in this specification.

4. Where the continuous concrete pavement sections are less than 180 m
(600 ft).

5. At other places permitted by the Engineer or these specifications.

Where hand methods are used, the concrete shal be tamped to ensure maximum
compaction and minimum voids. It shdl be leveled dightly above the required finished surface.
It shal be struck-off to the true surface with a strike board to which is rigidly attached a
mechanica vibrator cgpable of imparting impulses a a rate of no less than 3500 per minute.
The strike board shdl be moved forward with a combined longitudina and transverse motion
and with both ends resting on the forms. The entire area shal be gone over a sufficient number
of times, but no less than 2, at such intervas that produces the desired results. A dight excess
of concrete shal be carried ahead of the cutting edge.

(b) Floating. After the concrete has been struck-off and consolidated, it shal be
further smoothed and trued by means of a longitudina float or an approved transverse
smoothing float.

Hand methods may be used only if specificdly permitted. The hand float shdl be no
lessthan 4.2 m (14 ft) long and 150 mm (6 in.) wide, properly stiffened to prevent warping and
flexibility, and reasonably light to prevent its working into the surface. The use of a distorted
float will not be permitted.

Hoating shdl be in an gpproximately longitudinad direction from one edge to the other.
The float shall be worked aong the surface with a sawing motion to each edge and with the
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forward operator dightly ahead. After each complete transverse operation there shall be a 1/2
lap longitudindly. The operators handling the float shall be supported by bridges which entirely
clear the surface.

The transverse smoothing float shal be a machine with a smoothing float suspended
from and guided by arigid frame. The frame shdl be carried by the forms and have a minimum
effective whed base of 4.2 m (14 ft). The length of the float shal be gpproximately 50 mm (2
in.) less than the norma width of the pavement and be adjusted to the required crown. The
height of the float shall be adjusted and coordinated with the finishing screed ahead o that a
small amount of mortar is carried ahead of the float at al times. The forward speed of the float
shdl be adjusted so as to keep Sarting and stopping a a minimum.

If necessary, following one of the preceding methods of floating, long handled floats
having blades no less than 1.5 m (5 ft) in length and 150 mm (6 in.) in width may be used to
smooth and fill in open textured areas in the pavement. Long handled floats shal not be used to
float the entire surface of the mainline pavement in lieu of or supplementing one of the
preceding methods of floating. On any pavement other than mainline pavement, floating may
be done with along handled 3 m (10 ft) long by 100 to 150 mm (4 to 6 in.) wide float.

(c) Checking and Surface Correction. As soon as the longitudind or fina
floating is complete, dl laitance, surplus water, and inert materid shal be worked off the
surface and the surface made smooth by a scraping or dragging motion with along handled 3
m (10 ft) straightedge. This straightedge shall be placed at the center of the pavement with the
blade parald to the centerline and pulled dowly and uniformly to the edge. The blade shdl then
be moved forward 1/2 its length and the operations repeated until the surface is free from
irregularities and makes contact with the blades at all points.

During this checking operation any remaning depressons shdl be filled with fresh
concrete and struck-off. Projections shall be removed and the checking and correcting
continued until the surface has the required smoothness and contour. Care shal be taken to
preserve the required crown.

(d) Final Finishing. After the surface has been prepared as described above, the
find finish shal be by tining, in accordance with Method 2, unless otherwise specified or
directed.

1. Method 1-Brooming. The broom shdl be drawn from the center to the
edge of the pavement with adjacent strokes overlapping dightly. The brooming operation shall
be executed so that the corrugations produced in the surface shall be uniform in gppearance
and be no less than 1 mm (1/16 in.) nor more than 3 mm (1/8 in.) in depth. Brooming shall be
completed before the concrete is in such condition that the surface is torn or unduly roughened
by the operation. The surface thus finished shdl be free from rough and porous aress,
irregularities, and depressions resulting from improper handling of the broom. Brooms shal be
of the qudlity, Sze, construction, and be operated s0 as to produce a surface finish meeting
aoprova. Subgtitution of mechanica brooming in lieu of the manual brooming as herein
described, will be permitted subject to satisfactory results being obtained and approved.

Brooms shdl be kept clean. Those which have become worn or are otherwise
unsatisfactory for acceptable work shal be discarded.
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2. Method 2-Tining. The fina finish for the cement concrete pavement and
concrete shoulder shall be a transverse grooved finish which is accomplished by mechanized
equipment using a comb made with stedl tines, or other approved device. The grooves shal be
formed in the plastic concrete a an appropriate time during the stiffening of the concrete, so
that in the hardened concrete, the grooves are between 2.3 and 3.3 mm (0.09 and 0.13in.) in
width, between 3 and 4.8 mm (0.12 and 0.19 in.) in depth, and be spaced as follows: 22 mm
(7/81n.), 13 mm (1/2in.), 25 mm (1in.), 16 mm (5/8 in.), 19 mm (3/4 in.), 28 mm (1 /8 in.),
13 mm (12 in.), 16 mm (5/8 in.), and then repeat, or other measurements as otherwise
approved. The grooves shdl be formed without tearing the surface, and without bringing
pieces of the coarse aggregate to the top of the surface.

An initid surface texture shdl be provided by means of aturf drag for expressway type
fecilities. For other types of facilities, an initia surface texture shall be provided by means of a
double thickness burlap drag or other approved drag, postioned behind the find
straight-edging operation and ahead of the stedl tining operation.

Texturing and curing operations may be performed by a single machine subject to
satisfactory performance. If it is determined that satisfactory performance is not achieved,
texturing and curing operations shal be performed by separate machines.

Manual tools such as fluted floats or rakes with spring sted tines or finned floats with a
gngle row of fins may be used for forming the transverse grooves in areas where the
mechanized grooving equipment cannot be utilized. Careful attention shdl be given to the
manua workmanship in order to achieve grooves which conform to the same requirements as
those specified for the grooves formed by the mechanized equipment.

Areas of the hardened grooved pavement which are not in accordance with these
requirements, either because of a deficiency in the grooving or because of a rough or open
texture of the surface, shall be corrected by the use of an approved mechanical grinder or the
cutting of acceptable grooves in the hardened pavement with an approved cutting machine in
accordance with 501.16.

(e) Edging at Forms and Joints. Before the concrete has taken its initid set, the
edges of the pavement dong each sde of each dab, on each Sde of transverse expanson and
contraction joints, and on each side of formed joints shall be worked with an approved tool and
rounded to the radius required by the plans. A well defined and continuous radius shdl be
produced, and a smooth dense mortar finish obtained. The surface of the dab shdl not be
unduly disturbed by tilting the tool during use.

Tool marks appearing on the dab adjacent to joints shal be eiminated by brooming the
surface. In doing this, the rounding of the corner of the dab shall not be disturbed. Concrete on
top of the joint filler shal be removed completely.

All joints shal be checked with a Sraightedge before the concrete has set and
correction made if one side of the joint is higher than the other or if they are higher or lower
than the adjacent dabs.

501.16 Pavement Smoothness. As soon as the concrete has cured sufficiently to
permit testing, but not later than noon the day following its placement, the profile of the surface
ghall be checked. This requirement shall continue each day until it is determined by the test
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results that the operation is consstently providing pavement meeting these specifications
without corrective action. The profile testing may at the request of the Contractor then be
delayed until the completion of the paving operation except this testing shdl be done before
suspending operations for winter. Profile testing should be completed prior to opening the
pavement to traffic. The Department reserves the right to direct that the pavement profile be
tested the morning following its placement.

The profile shal be checked 1 m (3 ft) from and paralldl to the outsde of each lane not
exceeding 3.7 m (12 ft) wide. Lanes wider than 3.7 m (12 ft) shal be checked 1 m (3 ft) from
and pardld to both edges and the profile index shal be the average of the two profiles. Any
curing agent removed during the straightedge operation shal be replaced immediately. The
pavement smoothness shall be tested by means of a Department approved profilograph, a 4.88
m (16 ft) long straightedge, or a 3.05 m (10 ft) long straightedge. The contour shall be checked
both transversaly and longitudinally. Profile variations which need to be corrected to comply
with these smoothness specifications shal be corrected by grinding with a groove type cuitter.
This grinding shall not be done until the pavement is 14 days old or until the test beams indicate
amodulus of rupture of at least 3800 kPa (550 psi). The grinding of the pavement to correct
the profile shal be accomplished in ether the longitudina or the transverse direction. The
machine used to remove the bumps shdl be capable of producing a uniform texture on the
pavement surface. If the grinding operations removes the existing transverse tining, or reduces
the tining grooves to a depth of 1.5 mm (/16 in.) or less, then the surface shall be retextured if
the longitudina length of the remova area exceeds 4.6 m (15 ft) or where two or more bumps
within 9.0 m (30 ft) of each other have been removed.

Retexturing shal condst of cutting grooves in the pavement surface either
longitudindly or transversaly by means of saw blades or other gpproved devices. The grooves
ghall be 3.0 mm (1/8 in.) in width and depth. The grooves shdl be spaced a 19 mm (3/4 in.)
center to center. This pattern may be varied subject to approva. The pavement surface after
cutting shal not be smooth or polished. The skid resistance shdl not be lessened. Tearing or
didodging of aggregates will not be permitted.

If a pay item, profilograph, is included in the contract, a Department approved
profilograph shdl be furnished, cdibrated, and operated to record the surface profile of the
finished pavement. The cdibration and the operation of such machine shall be as directed and
shdl be in accordance with ITM 901. Annua certification of such machines shdl be required
and will be conducted by the Materids and Tests Divison between March 1, and May 1. The
profilogram produced shall become the property of the Department. The profilograph shall
remain the property of the Contractor. When this item is not set out as a bid item, the testing
machine will be furnished, calibrated, and operated by the Department.

The profilograph shal be used on al mainline full width pavement lanes of 76 m (250
ft) or longer, including climbing lanes and as otherwise specified. The profilograph shdl not be
used on mainline full width pavement lanes of 76 m (250 ft) or longer in areas having a design
gpeed of 70 kmvh (45 mph) or less, unless otherwise specified. The profilograph shal not be
used within 15 m (50 ft) of bridge ends or existing pavement which is being joined. The 4.88 m
(16 ft) long straightedge shall be used on mainline full width pavement lanes of 76 m (250 ft) or
longer in areas having a design speed of 70 km/h (45 mph) or less, unless otherwise specified.
The 4.88 m (16 ft) long straightedge shdl dso be used for profiling within 15 m (50 ft) of
bridge ends or an existing pavement which is being joined, pavement lanes up to 76 m (250 ft)
long, turn lanes, ramps, tapers, frontage roads, access roads and as otherwise specified. The
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3.05 m (10 ft) long straightedge shall be used for profiling transverse dopes, approaches,
crossovers, and as otherwise specified.
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SURFACE TOLERANCES TABLE

Testing Method Specified Tolerance

Profilograph
Design speeds greater 70 km/h 30 mm/0.16 km profileindex or less
(45 mph) (1.2'/0.1mi.)
Design speeds 70 kmvh or less 40 mm/0.16 km profileindex or less
(45 mph) (1.6"/0.1mi.)
4.88 m Straightedge (16 ft)

All pavements 6 mm (1/4") or less
3.05 m Straightedge (10 ft)

All pavements 3mm (1/8") or less

Finishing equipment that produces a profile within the specified tolerances shdl be
used. If testing indicates that these tolerances are not being met, the paving operation shal be
discontinued when directed until other methods and equipment are approved.

When the profilograph is being used, in addition to the requirements for the profile
index, any area having a high point deviation in excess of 7.6 mm (0.3 in.) shdl be removed.
Verifying profilograph measurements will be taken only in the 0.16 km (0.1 mi.) lengths where
grinding has been performed to reduce the profile index.

501.17 Curing. Immediately after the finishing operations have been completed, and as
soon as marring of the concrete is not likely to occur, the entire surface of the newly placed
concrete shall be covered and cured using one of the below mentioned methods. When curing
requires the use of water, the curing shal have prior right to all water supply or supplies.
Failure to provide sufficient cover material of whatever kind the Contractor may elect to use or
lack of water to take care adequately of both curing and other requirements shal be cause for
immediate suspension of concreting operations. The concrete shal not be left exposed for more
than 1/2 of an hour between stages of curing or during the curing period.

As soon as the forms are removed, the edges of the pavement shall be banked with
earth at least 300 mm (12 in.) wide, or the edge shdl be covered with a curing materia equal to
the materia used on the surface. After rains, sprinkling shall be started in time to wet the entire
area being cured before the curing agents requiring water become too dry. When any of the
curing methods are started, such curing shall be continuous for 96 hours, unless alonger period
is ordered.

If straw, double burlap, or ponding is used for curing, al finished pavement shall be
protected from rapid drying with wet burlap laid directly on the surface. This shal be done as
soon as the concrete has hardened sufficiently not to be injured regardless of the time of day
laid. This burlap shdl be kept wet until further curing methods are started. If necessary, afine
gpray of water shdl be used.

Whenever there is danger of freezing, sufficient straw or other suitable material shdl be

added to the cure covering agents to prevent the concrete from freezing. Any concrete injured
by frost action shall be removed and replaced with no additional payment.

304



1040

1050

1060

1070

1080

(a) Double Burlap. Where this method is used, the initid burlap shall receive an
additiona covering of wet burlap not later than 9:00 A.M. the day following its placement. The
burlap used in this second layer shall meet the quality and dimension requirements of that used
inthe initia layer and shal completely cover it. The 2 layers shdl be kept wet for the required
curing period, after which al burlap may be removed.

(b) Straw. Where this method is used, the initid burlap shal be removed by 9:00
A.M. the day following its placement and the surface immediately covered with straw, no less
than 75 mm (3 in.) thick. The straw shdl be thoroughly saturated immediately after being
placed, and kept wet for the required curing period.

After remova, the straw shall be properly disposed of but under no condition shall it be
burned on the pavement or in close proximity to its edges. If the contract requires mulching,
removed curing straw may be used for that purpose.

(c) Waterproof Blankets. Where this method is used, as soon as the finished
concrete has hardened sufficiently not to be injured, the surface shdl, until blankets are applied,
be kept wet by afogged spray of water or by wet burlap as set out above. By 9:00 A.M. of the
day following its placement the concrete surface shal be covered. If coated burlap is used, the
burlap sde of the blanket shdl be wet or the surface of the concrete thoroughly wetted just
prior to placing these blankets.

The blankets shdl be unrolled from poles or timbers in such manner that the surface of
the concrete is not marred. After being unrolled, the blankets shall be weighted down by
placing arow of earth on each edge. Adjoining blankets shall overlap at least 300 mm (12 in.)
and the lgps held securely in place by means of continuous ridges of earth or other approved
means.

The blanket shal be wide enough to cover completdy the full width of the pavement
being cured. Any torn places or holes in any blanket shal immediately be repaired by patches
over the openings, using bituminous cement having a melting point of not less than 82 °C (180
°F). Blankets may be reused provided they are airtight and kept serviceable by proper repairs.
Any units which do not comply with these requirements shal be discarded.

When blankets are no longer serviceable as a sngle unit, some may serve for further
goplication, provided 2 blankets are used as a sngle unit. The double unit may be rgected if it
no longer provides an air-tight cover.

The blankets shdl remain in place for the required curing period after which they may
be removed.

(d) Ponding. Where this method is used, the initid burlap shal be removed by 9:00
A.M. the day following its placement. The surface to be cured shdl be covered immediately
with a minimum depth of 50 mm (2 in.) of water and so maintained for the required curing
period. This method shdl not be used if there is a danger of freezing.

(e) White Membrane. Where this method is used, after the concrete has been
finished, and immediately after the surface water has disgppeared, the entire surface of the
concrete pavement shal be cured by mechanicaly applying thereon a uniform coating of the
curing compound. If conditions arise which prevent immediate application, the surface shall be
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kept wet with afine spray of water during checking of the surface, sawing of jointsif required,
and until the application of the compound is started. Joints shal be protected by an approved
method so that the compound will not enter the joint.

The compound shdl be type 2, in accordance with AASHTO M 148 for white
pigmented compound. It shall be applied in 1 or 2 gpplications as directed. When applied in 2
goplications, the second shall follow the firgt within 30 minutes.

The compound shdl be applied in a continuous uniform film by means of a power
operated pressure spraying or distributing device at the gpproved rate, but no lessthan 1 L per
3.7 m? (1 gd. per 150 xq ft) of surface. The equipment for applying the compound shall
provide for adequate agitation of the compound during application and shal be approved
before work is started. If the compound is too thick for satisfactory application during cold
wesather, the materid may be warmed in a water bath at a temperature not over 38 °C (100
°F). Thinning with solvents will not be permitted. Should the method of applying the
compound produce a non-uniform film, its use shdl be discontinued and the curing done by
another method that is approved.

If rain should fdl on the newly coated pavement before the film has dried sufficiently to
resst damage, or if the film is damaged in any other way, a new coat of materia shdl be
applied to the affected areas equa in curing rate to that specified for the origind coat. The
treated surface shdl be protected from injury until the expiration of the curing period. All
vehicles and pedestrian traffic will be considered injurious to the film of the applied compound
and will be prohibited. However, a minimum of waking may be permitted on the dried film as
necessary to carry on the work properly, provided any damage to the film is immediately
repaired by the application of a second coat of the compound. If there should be a breakdown
of the spraying equipment, protection of the uncoated pavement shall be provided.

(f) Curing in Cities and Towns. Curing may be done in cities and towns by any
one of the above methods. However, straw curing shall not be used unless written permission
is obtained.

501.18 Removing Forms. Except for auxiliary forms used temporarily in widened
areas, forms shal not be removed from freshly placed concrete until it has set at least 8 hours.
Forms at the ends of contraction joints to be sawed may be removed as soon as joints can be
sawed without raveling. Form pullers which depend on the new pavement for support shall not
be used at any time. After the forms have been removed, the sides of the dab shdl be cured in
accordance with one of the methodsindicated in 501.17.

501.19 Sealing Cracks and Joints. Prior to discontinuing work for the winter, or
before a section is opened to traffic, construction vehicles, or equipment, or is finally accepted,
al cracks and joints shall be sedled, except as permitted or specified in 501.14(d).

The cracks and joints shdl be thoroughly cleaned in accordance with the sedant
manufacturer's recommendations by means of water blasting, sand blasting, or mechanica wire
brushing. Multiple passes may be required to remove dl fine aggregates from joint faces.
Equipment used in the water blasting operation shdl be operated at 10300 kPa (1,500 Ib/sqin.)
or more. Water shall not be applied under pressure which may damage the concrete. The sand
blasting operation will not have a specified pressure, however, several passes may be required
to properly clean the adjacent concrete surfaces.
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Prior to application of the sedlant, the joint shall be blown with ajet of compressed air.
The air pressure used in driving off the water and cutting residue shall be at least 550 kPa (80
Ib/sq in.). The joint faces shal be clean and dry, and in accordance with the sedant
manufacturer's recommendations, when placing the sedant.

If aliquid sedlant is being used, filling shall be repested as many times as necessary to
obtain the required fullness. If preformed elastomeric joint sedls are used, they shdl beingdled
in one continuous piece by means of an approved machine. The sed shdl not be stretched more
than 5 percent while being placed. The ingtaled sed shall show no twigting, rollover, folding,
cutting, nor excess lubricant-adhesive on the top of the sed. For phased construction,
elastomeric joint sed may beingalled in 2 separate pieces with the splice point occurring at the
highest point of the joint. The splicing method used shall be in accordance with the sedl
manufacturer's recommendations.

501.20 Inspection for Pavement Cracking. The Contractor and Engineer will
conduct an inspection of the new concrete pavement for random cracking. The inspection will
be conducted after the pavement is placed and just prior to opening it to traffic or construction
vehicles and equipment, except joint cutting saws. All random, full-depth cracking of the new
pavement shal be satisfactorily corrected in accordance with 501.14. The cracking correction
plan shall be submitted in writing and shall be subject to approval.

501.21 Protection of Pavement. The pavement and its gppurtenances shadl be
protected againgt damage caused by public traffic, work equipment, employees, and agents.
This protection shdl include watchers to direct traffic and the erection and maintenance of
warning sgns, lights, pavement bridges, or crossovers, etc. The plans or specifications will
indicate, in generd, the location and type of device or facility required to protect the work and
provide adequately for traffic. Further protection may be ordered. Congtruction vehicles or
equipment, except joint cutting saws, having a gross weight exceeding 2.7 Mg (3 tons) will not
be permitted on new pavement for 10 days after it is placed or until the test beams indicate a
modulus of rupture of at least 3800 kPa (550 ps). All damage to the pavement occurring prior
to find acceptance shall be repaired or the pavement shall be replaced.

501.22 Opening to Traffic. Pavement shall be closed to traffic for 14 days after it is
placed or until the test beams indicate a modulus of rupture of at least 3800 kPa (550 psl). The
beams shall be tested as smple beams with third point loading in accordance with AASHTO T
97 as modified in 501.03(a). When air entraining portland pozzolan cement, type IP-A, or fly
ash used as an additive is incorporated into concrete pavement, the concrete strength shdl be
used to determine when the pavement can be opened to traffic, and the aforementioned
opening to traffic 14 days after placement shall not apply to such concrete pavement.

Prior to opening to traffic, joints shall be sedled in accordance with 501.19 and the
pavement shall be cleaned.

501.23 Concrete Pavement, Slip-Form Method.

(a) General Requirements. Except as modified or changed herein, dl pertinent
and gpplicable provisons of 501 shdl apply to placing cement concrete pavement with a
dip-form paver in lieu of stationary forms and other placing and finishing devices required in
501.13. Where a dipform paver is used, dl references to forms in the preceding parts of this
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specification shdl be consdered nonapplicable and procedures shall be adopted as shdl result
in a satisfactory end product. No whedled equipment that disturbs the track lane for other
equipment or does not perform satisfactorily otherwise will be dlowed in the paving train.

(b) Grade. After the subbase has been placed and compacted to the required
dengity to a width beyond the pavement limits sufficient to support al paving equipment, the
area which can support the paving machine shal be brought to the proper grade by an
approved grader. The area on which the pavement is to be placed shdl then be graded by an
approved subgrader. If the density of the subbase is disturbed by the subgrading operations, it
shdl be restored to the required density by additional compaction before concrete is placed.
The completed grade shdl be in accordance with al gpplicable provisons of 207.05. No
vehicular traffic or mixing equipment will be permitted on the completed grade.

(c) Placing Concrete. Concrete shdl be in accordance with 501.03 for proportion
and consstency. The concrete shall be placed with an approved dip-form paver designed to
spread, consolidate, screed, and floatfinish the freshly placed concrete in one complete pass of
the machine in such manner that a minimum of hand finishing is necessary to provide a dense
and homogeneous pavement in accordance with the plans and specifications. The machine shall
vibrate the concrete for the full width and depth of the strip of pavement being placed. Such
vibration shal be accomplished with a vibrating screed or vibrating equipment in accordance
with 501.04(c)2. The diding forms sndl be rigidly held together laterally to prevent spreading
the forms. The forms shdl tral behind the paver for such a distance that dumping of the
concrete does not exceed 9 mm (3/8 in.) from a typica cross section. However, dump a
longitudina congtruction joints shal not exceed 6 mm (1/4 in.) from atypica cross section.

The dip-form paver shdl be operated with as nearly a continuous forward movement
aspossible and dl operations of mixing, delivering, and spreading concrete shal be coordinated
S0 asto provide uniform progress with stopping and starting of the paver held to aminimum. If
for any reason it is necessary to stop the forward movement of the paver, the vibratory and
tamping dements shdl adso be stopped immediately. Except in emergency, no tractive force
shdl be applied to the machine except that which is controlled from the machine.

Such devices and procedures that ensure proper postion of the mesh and produce a
monolithic dab shdl be employed. Other required stedl, including tie-bars and dowels for joints,
shdl be placed under the same requirements.

Placesinaccessible to dip-form paving equipment shdl be paved in accordance with the
gpplicable provisons of 501 including the provisons for ationary forms.

(d) Finishing. Surface smoothness, texture, and draightedge tolerances in
accordance with 501.15 and 501.16 shall apply to that portion of the pavement bounded by
lines 150 mm (6 in.) from the edge of the pavement.

(e) Curing. Unless otherwise specified, curing shal be done in accordance with
one of the methodsin 501.17. The curing media shal be applied at the appropriate time. 1t shall
be gpplied uniformly and completely to al surfaces and edges of the pavement.

(f) Joints. Contraction and longitudind joints shdl be sawed to dimensions shown
on the plans and in accordance with gpplicable provisons of 501.14. All cracks and joints shall
be sedled in accordance with 501.19.
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(9) Protection Against Rain. In order that the concrete may be properly protected
againg the effects of rain before the concrete is sufficiently hardened, the Contractor shall have
avalable a dl times, materids for the protection of the edges and surface of the unhardened
concrete. For protection of the pavement edges, such materid shall condst of standard meta
forms, or wood plank which has a nomina thickness of no less than 50 mm (2 in.) and a
nomina width of no less than the thickness of the pavement at its edge. Covering materia such
as burlap, cotton mats, curing paper, or plastic sheeting materiad shall be provided for the
protection of the pavement surface. When rain gppears imminent, paving operations shal stop.
All available personnd shdl be used to place forms againgt the sides of the pavement and to
cover the surface of the plastic concrete with the protective covering.

501.24 Tolerance In Pavement Thickness.

(a) General Requirements. Pavement thickness locations shall be determined after
corrective grinding by obtaining cores. The Contractor shdl obtain these cores at the locations
determined by the Engineer. Cores shal be taken for the full depth of the pavement thickness
and shdl be 125 mm (5in.) in diameter. The coring operation will be witnessed by the Engineer
who will identify, mark, and take immediate custody of the cores. Field measurements will be
taken by the Engineer after cores are obtained. Cores which show abnorma defects or that
have been damaged appreciably in the drilling operations, will not be accepted. Non-acceptable
cores shdl be replaced by drilling 450 mm (18 in.) in a transverse direction from the damaged
core. At least one core shdl be drilled from each traffic lane in the section. Coring will not be
required for concrete pavement patching work. Excluded locations shdl include bridge
structures and within 0.6 m (2 ft) of the edge of pavement, over dowels, or within 1.5 m (5 ft)
of the headers.

(b) Taking Cores. The pay items for concrete pavement or base will be defined as
sections. A section will be divided into subsections of 1000 m? (1200 sq yd). Bridge approach
dabs shdl be cored in 1000 m? (1200 sq yd) subsections, regardiess of the method of
congtruction. The arearemaining of the section after subtraction of all subsections shdl not be
cored unlesss otherwise directed. Widening of 1.0 m (3 ft) or less shdl not be cored unless
otherwise directed. If the total pavement area in a section is less than 1250 m? (1500 s yd),
cores will be required only if directed. At least one core shdl be drilled a random locations
from each subsection with not |less than four cores per section, when cores are required.

If the core measurement reveds that the pavement is more than 13 mm (0.5 in.)
deficient in thickness, additiona cores shall be drilled a 6.0 m (20 ft) intervals on each side of
the origind core. These additiona cores shdl be on a line which passes through the origina
core and pardle to the centerline of the pavement. The drilling shal continue in both directions
a 6.0 m (20 ft) intervas, distance permitting, until two successve cores indicate a thickness
deficiency of 13mm (0.5in.) or less.

If asingle core indicates a thickness deficiency of more than 25 mm (1.0 in.), or if two
or more adjacent cores indicate a thickness deficiency of more than 13 mm (0.5 in.), then
additiona cores shdl be taken. The additiona cores shal be taken from the adjoining traffic
lanes or shoulders a the same station at which the first core or cores indicated the deficiency,
whether the lane was paved at the same time or not.
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If a core indicates a thickness deficiency of more than 25 mm (1.0 in.) and two cores
drilled adjacent a 6.0 m (20 ft) intervas indicate a thickness deficiency of not more than 25
mm (1.0 in.), then additiona cores shdl be drilled a 1.5 m (5 ft) intervas on each sde of the
initid core. The additiona coring will be required to determine the limits of the deficiency. If
the two adjacent cores indicate a thickness deficiency of more than 25 mm (1.0 in.), the
pavement shal be removed in accordance with 501.24(e). If only one core indicates a thickness
deficiency of more than 25 mm (1.0 in.), remova and replacement of pavement will not be
required. The area for non-payment for deficient pavement thickness will be determined as
shown in 501.26(c).

(c) Measuring the Cores. Each core, unless defective, will be measured for
thickness by means of an approved apparatus furnished by the Department. Readings will be
recorded to the nearest 2 mm (0.08 in.) and averaged to the nearest 2 mm (0.08 in.) for afinal
core thickness value.

(d) Determination of Average Thickness. The average thickness of the pavement
of each subsection shdl be the average of the lengths of al cores drilled from the subsection.
However, no cores shal be included which have been drilled from portions to be replaced, nor
from portions for which no payment will be made. In computing the average thickness of a
subsection, each core, the length of which isin excess of the designated thickness by more than
13 mm (0.5 in.), shall be congdered as the designated thickness plus 13 mm (0.5 in.). The
average thickness of each section shdl be determined by averaging the thickness of each
subsection. Calculations shall be to the nearest 1 mm (0.04 in.).

(e) Pavement Removal and Replacement for Core Thickness Deficiency of
Greater than 25 mm (1.0 in.). Where two or more adjacent cores indicate the pavement to be
deficient in thickness by more than 25 mm (1.0 in.), such pavement shal be removed and
replaced. Pavement that has been replaced shal be subsequently cored.

The longitudina length of the pavement to be removed and replaced shdl be from
the location of the deficient cores that show a thickness deficiency of greater than 25 mm (1.0
in.) to a transverse line where the exposed cross section of the pavement is not more than 13
mm (0.5 in.) deficient a one point. If the limits of removal and replacement occur within 3.0 m
(10 ft) of an exigting transverse joint, the pavement shal be removed to that joint. The width of
remova and replacement shdl be the width of pavement lane in which the deficiency occurs.

() Reinforcing Steel Requirements for Reinforced Concrete Pavement.
Pavement shall be constructed with the reinforcing stedd as shown on the plans. The sted
placement depth will be measured after corrective grinding.

(9) Measuring the Reinforcing Steel Placement in Concrete Pavement. The
depth of reinforcing sted will be measured from the top of the core to the top of the
longitudind reinforcing stedl. If reinforcing stedl is not pogitioned within the specified limits,
additiona cores shdl be drilled a 6.0 m (20 ft) intervals on each side of the origina core. The
6.0 m (20 ft) intervas shall continue in both directions, distance permitting, until two
successive cores indicate that the reinforcing sted is within the specified limits. The additiona
cores shdl be paradld to the centerline of the pavement.

Additiond cores shdl dso be taken in adjoining lanes or shoulders and a the same
dtation of each deficiency.
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(h) Removal Limits for Deficiency in Steel Placement. Pavement remova and
replacement will be required if the reinforcing stedl is located within 25 mm (1.0 in.) of the
pavement surface. Remova limits shal be from the first of two adjacent cores that are
measured within the specified limits on each end of the series. The removal width shall be the
width of pavement as placed. Remova that falswithin 3.0 m (10 ft) of ajoint shal be removed
to that joint. Pavement that has been replaced shal be re-cored to ensure proper placement of
thereinforcing stedl.

501.25 Method of Measurement. Portland cement concrete pavement will be
measured by the square meter (square yard) of the type and thickness specified. The width for
measurement will be the width of the pavement shown on the plans, additiona widening where
gpecified, or as otherwise directed in writing. The length will be measured pardld to the
surface of the pavement along the centerline of each roadway or ramp.

Pavement of extra thickness congtructed as approach dabs to structures or railroad
crossings, or a other locations if so designated, will be measured and converted to the
equivdent square meters (square yards) of the adjacent pay item thickness.

At a structure which has the top of the floor dab at the same grade as the adjacent
finished pavement, the floor dab will not be measured as pavement.

The weight of reinforcing sted, except mesh, tie-bars, and dowd bars, will be the
theoretical mass (weight) of the stedl in kilograms (pounds), in place and accepted.

Contraction joints and termind joints will be measured by the meter (linear foot).
Retrofitted tie-bars will be measured by the number of unitsingtalled.

The pay length for termind joints for concrete pavements will be the same as the
approach width.

Drilling concrete cores shdl include al incidentals necessary to complete the operation
such as. drill, cores hits, maintenance of traffic, patching materid, labor, etc. All cores holes
ghall be filled with portland cement concrete within 24 hours of drilling. Coring shdl be as
required by the Engineer to satisfy the requirements of 501.24.

Pavement cores taken by the Contractor for determining pavement thickness or
reinforcing stedl location will not be measured for payment.

501.26 Basis of Payment. The accepted quantities of cement concrete pavement will
be paid for at the contract unit price per square meter (square yard) for the type and thickness
gpecified, completein place.

Unless otherwise specified, contraction joints will be paid for a the contract unit price
per meter (linear foot) for the type of joint specified.

Reinforcing sted in accordance with 501.13, for pavement will be paid for by the
kilogram (pound), complete in place.

311



1380 Payment will be made for each retrofitted tie-bar, shown on the plans, complete in
place.

Pavement cores taken by the Contractor for determining pavement thickness or
reinforcing sted location will be pad for at the contract lump sum price for coring concrete
pavement.

Payment for furnishing, cdibrating, and operating the profilograph, and furnishing
profile information will be made at the contract lump sum price for profilograph. When the
pavement smoothness is tested with the profilograph, the payment for pavement will be based

1390 on the profile index in accordance with the following table. The adjusted cost will be based on
the total area of pavement represented by the profile index.

(@) Adjusted Payment for Deficient Pavement Thickness. If an average
pavement thickness is less than the designated thickness by 13 mm (0.5in.) or less, payment for
that section will be adjusted. The adjusted pavement quantity will be determined from the
formulaasfollows.

[MT]?
[ST]? X [Q]
1400
MT = The average thickness of the pavement section as determined from
501.24(d);

ST =  The specified thickness of the pavement section; and
Q= The placed quantity of the pavement section.
(b) Reduced Payment for Deficient Reinforcing Steel Placement in Concrete
Pavement. Adjustment will be made to the contract unit price for reinforced concrete
1410  pavement according to the following schedule. The limits shal be from the core on each side of
the deficient core that either shows no deficiency or adifferent deduction level.

13 mm (0.5in.) or less above or below tolerance............. Deduct 20%

More than 13 mm (0.5 in.) above or below tolerance...... Deduct 30%
but not within 25 mm (1 in.) of the pavement surface

PRICE ADJUSTMENT SCHEDULE

Design Speed Greater Than 70 km/h Design Speed Less Than Or
(45 mph) Equa To 70 km/h (45 mph)

Find Profile % of Contract Find Profile % of Contract
Index Unit Price Index Unit Price
mm/0.16 km mm/0.16 km
(in/0.1 mile) (in/0.1 mile)
0to 30 100.0 Oto41 100.0
(0t 1.2 (0.0t0 1.6)
over 30to 33 98.0 over 41 to 46 98.0
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(1.2t01.3) (1.6t01.8)

over 33to 36 96.0 over 46to 51 96.0
(1.3t01.4) (1.8t02.0)

over 36to 38 92.0 over 51to 56 92.0
(14t015) (20t02.2)

All pavement with a profile index All pavement with a profile index
greater than 38 (1.5) shal be greater than 56 (2.2) shall be corrected
corrected

Payment will be made under:

Metric Pay Item Metric Pay Unit Symbol
(English Pay Item English Pay Unit Symbol)
Pay Item Metric Pay Unit Symbol (English Pay Unit Symbol)
Cement Concrete Pavement, Plain, 0010 0 OSSR m2
thickness
(Cement Concrete Pavement, Plain, ] R SY9)
thickness
Cement Concrete Pavement, Reinforced, ML m2
thickness
(Cement Concrete Pavement, Reinforced, ] S SYS)
thickness
CoNtraCtioN JOINE, oo m (LFT)
type
Coring CONCIete PaVEMENL ..ot LS
Profilograpi ..o LS
Reinforcing Stedl, Pavement ... kg (LBS)
Rerofitted TIE-BaIS......ccovceeieececeeeeee et EACH
I 100107 TN o o TSR m (LFT)

No additional payment over the contract unit price will be made for pavement which
has an average thickness which is in excess of that shown on the plans. The costs of deficient
pavement which has been directed to be removed, and pavement required to replace such
deficient pavement shdl beincluded in the cost of cement concrete pavement.

(c) Non-payment or Removal of Pavement for Core Thickness Deficiencies of
more than 13 mm (0.5 in.) to 25 mm (1.0 in.) If two or more adjacent cores a intervals of
6.0 m (20 ft) indicate a pavement thickness deficiency of more than 13 mm (0.5 in.), payment
will not be made for such pavement unless the deficient pavement is removed and replaced
with pavement of the required thickness. The longitudinal limits for the deficient area will be
measured from the first of two adjacent cores on each end of the series that indicate thickness
deficiency of 13 mm (0.5in.) or less. For pavement which is deficient in depth and iswithin 3.0
m (10 ft) of a pavement transverse joint, then the non-payment or replacement limits shal beto
the transverse joint. The width of replacement shall be the width of the pavement lane in which
the deficiency occurs.

The cost of all investigative cores for deficient pavement, or cores necessary to replace
damaged cores shdl be included in the cost of coring concrete pavement. If the find pavement
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quantity differs from the origina quantity by more than 2000 n? (2400 sq yd) the contract
lump sum price of coring concrete pavement will be adjusted. The adjustment, plus or minus,
will be a fixed price of $100 per 1000 m? (1200 sq yd) subsection, and will be based on the
origind plan quantity rounded to the nearest full subsection.

The costs of furnishing and placing dl materids, including sted mesh, tie-bars, and
fillers for joints not included as a pay items shal be included in the cost of cement concrete
pavement. Joints not included as pay items shall include, but shal not be limited to, longitudina
joints, congtruction joints, keyway joints, and expansion joints.

The cogs of dl dowels, holding devices, joint fillers, sealing materids, and al necessary
incidentals shall be included in the cost of joints.

The costs of the deeper dab with reinforcing sted as shown on the plans or as specified
in 501.14(h), bond breaker, and HMA mixtures shall be included in the cost of termind joint.

The costs of repeated use of the profilograph or the extent of profile information
furnished shall be included in the cost of profilograph. The cost of necessary power cutting
shall be included in the costs of the cement concrete pavement pay items.

The costs of retrofitted tie-bars used to replace deformed bars broken during
draightening, correcting new pavement cracking, and remova and replacement of pavement
damaged due to fault or negligence shdl be included in the cogts of the pay items.

SECTION 502 -- QUALITY ASSURANCE FOR
PORTLAND CEMENT CONCRETE PAVEMENT

502.01 Description. This work shdl consst of a pavement composed of portland
cement concrete, with or without reinforcement as specified, constructed on a prepared
subgrade or base course in accordance with these specifications and in reasonably close
conformance with the lines, grades, thicknesses, and typica cross sections shown on the plans
or asdirected.

Mainline pavement, shoulder pavement which is 1.2 m (4 feet) or wider, and ramps
shall be congtructed in accordance with these specifications. Shoulder pavement of lessthan 1.2
m (4 ft) width, when placed as an integrd part of the mainline pavement, shall be congtructed in
accordance with these specifications. Pavement placed in the locations of tapers, approach
dabs, variable width pavement of less than 6.65 m (12 ft), and shoulders less than 1.2 m (4 ft)
wide unless placed as an integra part of the mainline pavement shal be in accordance with the
applicable requirements of 501 or the requirements herein. Concrete used at gaps in the
pavement created at crossovers for public road approaches, driveways, or other permitted
breaks in concrete paving shdl be in accordance with the applicable requirements of 501 or
502, and may be produced from acommercid plant or a captive plant.

502.02 Quality Control Plan. Qudity control of the portland cement concrete during
production and placement shal be the responsibility of the Contractor. A Quality Control Plan
shdl be submitted for review at least 30 days prior to commencing portland cement concrete
paving operations. The Quality Control Plan will be reviewed. Paving operations shal not
begin before the Qudity Control Plan has been accepted.
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The contents of the Quality Control Plan shall be current to the cement concrete paving
operations. Prior to executing a change to the cement concrete paving operations, the Quality
Control Plan shdl be revised by addendum to incorporate the change. Acceptance of the
addendum shall be required before the change is made to the paving operations. Failure to keep
the Quality Control Plan current may affect subsequent decisons, such as those made during

the appeal process.

Asaminimum, the Quality Control Plan shdl contain the following information.

(a) General Requirements. The Quadlity Control Plan shal have a Sgnature page.
The authorized Contractor's representative shal sign and date such page when the Quadlity
Control Plan is submitted for acceptance.

The name, qualifications, and duties of the person responsible for quaity control on the
project shall be identified. Also, the names, qualifications and duties of the concrete technicians
ghall be identified. The titles, qudifications, respongbilities, and authority of al other persons
having amgor rolein quaity control on the project shall be identified.

The location of the quality control laboratory shall be given aong with a full
description of the required facilities. Adequate room for testing equipment, flexural beams in
plastic state, and curing tanks shal be confirmed. Location and equipment provided for
obtaining acceptance test samples shal be described.

The commitment towards communicating with Department personnel shall be stated.
Specific circumstances and arrangements for communication shal be identified as gppropriate
throughout the plan.

(b) Origin and Sampling of Materials. The producers or manufacturers of al
portland cement concrete materids shal be identified. The procedures and methods of delivery
and storage of portland cement concrete materials shal be described.

(c) Trial Batch Demonstration. The location, the equipment to be used, and all
other pertinent information about the trid batch demonstration shal be identified.

(d) Concrete Batching and Hauling. An explanation shal be provided which
describes the concrete batching operations. The explanation shal detail techniques and controls
used to produce a mix which is in accordance with the specifications, and is suitable for the
paving spread workability needs. A description of the plant, including the capacity and intended
batch sze, and the methods and sequence by which the plant produces a batch shdl be
provided.

The traffic pattern in the vicinity of the plant shall be described or drawn on aplan. The
equipment and methods to deliver the concrete mix to the paving spread shall be identified.
Generd traffic patterns to accomplish the ddivery to the paving spread, which may be adjusted
without addendum to the Quality Control Plan for construction conditions, shall be described
or drawn on a plan shest.

The initial and routine equipment checks, including those performed on scales, water
meters, and admixture dispensers, shdl be described. All materid checks, including frequencies
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of testing, shal be identified. The methods to monitor ingredients used and the record of each
batch shall be described.

(e) Concrete Placement. The paving sequence shdl be explained in detal. The
plan for the paving sequence shdl include the termini and widths of placement. The plan shal
a so describe the techniques used to place concrete at difficult locations, such asjoining existing
pavement, crossovers, approaches, and tapers.

All equipment included in the paving soread shdl be identified. The methods of
controlling the aignment and profile of the paving spread shdl be detailed.

(f) Concrete Finishing, Texturing, and Curing. The methods for finishing,
texturing, and curing concrete shal be described, including the description and identification of
equipment used during thiswork.

(9) Production Testing. The types, applicable standards, and frequency of
production tests shal be stated. As a minimum, the number of tests performed for air content,
unit weight, flexura strength, and water/cementitious ratio shal be in accordance with 502.04.
The methods and procedures for controlling and checking the pavement depth, surface profile,
and surface smoothness shall be described. The corrective action procedure for results found to
be outside of satisfactory limits for each type of test shdl be provided.

The report format used to convey production control results, including tabulations,
control charts, and al other methods of communication with Department personnel, shall be
explained.

MATERIALS

502.03 Materials. Materids shall be in accordance with the following:

AGMIXIUIES......ooeeiieieeeee et 912.03
Coarse Aggregate, Class AP, Size NO. 8% .......cocooeeveinenieee, 904.02
CUNNG MEENTES........ooerieree e 912.01
DOWEl BAIS......coiieiirieiriesieisie s 910.01
Fine Aggregate, Sze NO. 23* ... 904.01
FIY AN s 901.02
JOINE MAENTAS.......cerieerieee e 906
ReINfOrCing STEA ..o 910.01
Portland Cement ..o s 901.01(b)
WVELEY ...ttt 913.01

*  Or gradation asidentified in the Quality Control Plan

502.04 Concrete Mixture and Mix Design. The portland cement concrete mix
designs shdl produce workable concrete mixtures having the properties as follows:

Minimum Portland Cement COntent ..............vervrnrerrenes 260 kg/m?® (440 Ibslyd®)
Maximum Water/CementitioUS RELIO...........cooveererererieerereeesee e 0.450
Minimum Portland Cement/Hy ASh RatiO.........cccceeerereierereeneeees 3.2 by weight
Target AT CONLENE.......ecuieieee et 6.5%
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Minimum Flexura Strength, Third
POINt LOBOINGY .......eoveeeeeeeeseeseeeeeeeee e eesesnesnenens 4.0 MPa (570 Ibs/in®) at 7 days

*  The test gpecimens shdl be cured in accordance with standard AASHTO
procedures.

The Contractor may eect to use fine and coarse aggregates in accordance with
904.01(g) and 904.02(e), or may propose the use of dternate gradations. The Qudity Control
Plan shall contain a pogtive statement regarding the aggregates to be used. If aggregates in
accordance with 904.01(g) or 904.02(e) are selected, the tolerances for each seve shdl be as
dated therein. If dternate gradations are proposed, the Qudity Control Plan shal specify the
control band tolerances on each seve sdlected for the gradation. In either case, 100 percent of
the coarse aggregate shdl pass the 25 mm (1 in.) Seve. The combined amount of fine and
coarse aggregates passing the 75 um (No. 200) sieve shdl be from O percent to 2.0 percent for
sand and gravel, and from O percent to 2.5 percent for sand and crushed stone or crushed dag.

Proportions will be based upon saturated surface dry aggregates. The fine aggregate
shall be no less than 35 percent nor more than 50 percent of the total weight of the aggregate in
each cubic meter (cubic yard).

Absorption tests shall be performed on the fine aggregate in accordance with
AASHTO T 84 and on the coarse aggregate in accordance with AASHTO T 85 and 904.03(f).
When an absorption test result for a particular Sze of aggregate differs by more than one
percentage point from the Department's value for the source, the discrepancy shal be reported.
The absorption vaue for the source will be investigated and an absorption percentage will be
determined. The Contractor's water absorption vaues shdl apply when cdculaing the
water/cementitious ratio.

All cement/pozzolan products, which are portland pozzolan cement type IP or type IS,
ar-entraining portland pozzolan cement type IP-A or type IS-A, or fly ash used as an additive,
may only be incorporated into concrete pavement placed between April 1 and October 15 of
the same calendar year. If portland pozzolan cement type IP, or ar-entraining portland
pozzolan cement type IP-A, are to be used in the pavement concrete, the minimum portland
cement content shal be increased to 300 kg/m? (500 pounds per cubic yard). The use of fly ash
as an additive will not be permitted.

The water reducing admixture type A, or water reducing and retarding admixture type
D, may be used in concrete. However, the water reducing admixture type A shall not be used
in conjunction with the water reducing and retarding admixture type D.

Concrete mix designs shall be submitted for verification. An explanation of intended
use for each mix design shdl be provided. Tria batch demongtrations shall be conducted to
assure complete concrete parameter compliance with the properties contained herein. Each
proposed concrete mix design shdl include the requirements as follows:

(@ Aligof dl ingredients

(b) The source of dl materids

(c) Thegradation of the aggregates

(d) Theabsorption of the aggregates

(e) The specific gravity of the aggregates

317



180

190

200

210

220

(f) Theunit weight of the aggregates
(9) Thebatch weights

(h) Thenamesof al admixtures

(i) Theadmixture dosage rates

502.05 Production Control and Acceptance Testing. Sufficient production testing
shall be conducted to ensure a uniform product and process control. Acceptance testing will be
performed by the Department and shal not be used for production control purposes. Samples
may be jointly obtained, but the Department's and Contractor's technicians shal perform dl
work of testing separately. Production and acceptance testing results shall be shared and
compared to resolve test discrepanciesin atimely manner.

At least one American Concrete Ingtitute certified concrete field testing technician,
grade 1, shall direct al sampling, and testing necessary for production control. The technician
shdl determine the magnitude of the various properties of concrete governed by the
specifications. The technician shall ensure that the concrete pavement properties are maintained
within the specifications, Quality Control Plan, and accepted mix design limits.

The frequency of acceptance tests and determinations will be asfollows:

TEST/DETERMINATION FREQUENCY

Hexurad Strength One st of 2 beamsfor each sublot.

Air Content Oneair content for each sublot.

Unit Weight Not less than one unit weight for each sublot.

Water/Cementitious Ratio Not less than one per week or one for every 5lots,
whichever is more restrictive by frequency.

Production control testing shal include the same or a greaster number of tests than
those performed for acceptance testing. The types and frequency of tests shdl be identified in
the Quality Control Plan.

Production control test results for flexura strength and air content shall be charted. The
control charts shal show both sublot and lot vaues, and 100 percent payment limits shdl be
plotted. A legend shdl appear on each chart. Other information shal be provided which permits
easy understanding of data being shown. The charts shdl be mounted at a convenient and
clearly vishble location on a wal of the common testing facility. When the concrete paving
operations have been completed, the production control charts will become the property of the
Department.

A production control aggregate gradation verification shall be performed at a minimum
frequency of once per day on each day of concrete paving operations. Aggregate gradation
verification will be performed by the Department a a minimum frequency of one per week or
onefor every 5 lots, whichever is more regtrictive by frequency. Gradation tests shdl verify the
maximum size of the aggregate and the total amount passing the 75 um (No. 200) seve for the
mathematicaly combined amount of the fine and coarse aggregates which have been
proportioned in accordance with the concrete mix design. Gradation tests shdl aso verify
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compliance with intermediate Seves in accordance with 904.01 and 904.02 or with seve band
tolerances established by the Quality Control Plan.

Not less than 2 production control water absorption determinations shall be performed
for each aggregate used during cement concrete paving operations. When an absorption test
result for a particular Sze of aggregate differs from the desgn mix value by more than 0.5 of a
percentage point, the concrete paving operations shal stop unless adjustments have been made.
The absorption vaue for the source will be investigated and an absorption percentage will be
determined.

502.06 Facilities and Equipment for Production Control and Acceptance Testing.
Testing equipment shall be provided to perform production control testing and shal be
maintained in suitable working order. The equipment shal be in accordance with AASHTO
requirements, except as such requirements may be as modified herein. The Department will
provide testing equipment for acceptance testing. However, a spud vibrator with power source
in suitable working order shall be provided by the Contractor.

A common testing facility shdl be used for both production control and acceptance
testing. The field laboratory shal provide a controlled curing environment in accordance with
AASHTO T 23 and contain storage tanks with curing solution of adequate size to cure both
production control and acceptance test beams. Water shall be conveniently avallable for
cleaning testing equipment and for serving other tasks at the facility. Office space, having
suitable heat and air conditioning, shal be provided to the Department within the testing
fecility. The Department shall have reasonable access to a telephone. Floor space shdl be
provided for a beam breaker. The beam breaker will be furnished by the Department.

A current set of AASHTO's Standard Specifications for Transportation Materids and
Methods of Sampling and Testing, Part |l Tests, and ASTM C 173 shal be provided in the
common testing facility.

An adequate method of access to the concrete transporting equipment, such as a
platform, shal be provided and located as directed. It shall be convenient for obtaining plastic
portland cement concrete samples and located adjacent to the testing facility. The access shdl
be in accordance with applicable OSHA and Indiana OSHA requirements and directives.

502.07 Test Methods and Procedures. The following test methods and procedures
shall be used, except as modified in 502.07(a), 502.07(b), 502.07(c), 502.07(d), and 502.07(€).

TEST/DETERMINATION METHOD AND PROCEDURE

Sampling Fresh Concrete.........cococvveeennees AASHTOT 14

Making and Curing Specimens.................... AASHTO T 23*

Flexurd Strength.........cccooveriieiniee AASHTO T 97*

Unit Weight........ccoeerereineeeeereseeee AASHTOT 121*

AN TES o AASHTOT 152* or ASTM C 173**

Water/Cementitious Ratio..........ccccevveeneee Generd  Indructions to  Fed
Employees, Section 46

* The concrete shall be consolidated by the method of internd vibration in beam forms or
in an duminum measure or air meter bowl, as gppropriate for the test.
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* If dag aggregate is used, the method and procedure for the test shal be in accordance
with ASTM C 173.

280 (a) Exceptions to AASHTO T 141. The exceptions to AASHTO T 141 for
sampling fresh concrete in thefiedd shdl be asfollows:

1. Sampling will be dlowed & the plant or common testing facility.
2. Theentire sample may be obtained from one portion of the load.
3. Sampling from the transport equipment shdl be in accordance with

Section 4.2.2, except the cement concrete may not be discharged on the
grade and the portion location can be from the top of the load.

290
(b) Exceptions to AASHTO T 23. The exceptionsto AASHTO T 23 for making
and curing specimensin the field shall be asfollows:

1. Beam forms furnished by the Department will be permitted even though
they are not watertight and have no provision for attaching the base to the
Sdes.

2. Formoil used on the project site will be permitted in lieu of minerd oil.

300 3. The test beams shdl be made at the fied laboratory ste and shdl be
moved immediately into the laboratory while in aplastic sate for the initia
24 hour cure.
(c) Exceptions to AASHTO T 97. The exceptions to AASHTO T 97 for
conducting aflexura test on concrete beams shall be asfollows:
1. Thebeam sze shdl be measured to the nearest 1.6 mm (1/16in.).
2. Thetest result shdl be discarded when the break occurs outside the middie
310 third of the beam.

3. The use of hand operated testing machines, which do not provide a
continuous loading to completion of the test in one stroke, will be
permitted.

4. The modulus of rupture shal be cdculated in megapascal to the nearest
figure in the second decimd place (pounds per square inch to the nearest
whole unit).

320 (d) Exceptions to AASHTO T 121. The exceptions to AASHTO T 121 for

determining the unit weight of concrete shal be asfollows:

1. Anauminum measure or air meter bowl, as used by the Department, will
be acceptable dternates.
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2. A grike-off bar may be used in lieu of acover plate.
3. Waeights shal be determined to the nearest 0.005 kg (0.01 Ib).

(e) Exceptions to AASHTO T 152. The exceptions to AASHTO T 152 for
determining the air content in portland cement concrete shall be asfollows:

1. Samplesshdl be obtained asdirected.

2. A fixed amount of aggregates, as specified, shall be used to determine the
aggregate correction factor ingtead of computing the aggregate fraction
for the specific mixture.

3. A 5minute soaking period after placing the sample in the meter will not be
required before determining the aggregate correction factor. The
aggregate may be washed from the concrete sample and used to determine
the correction factor for aggregates indicating a high correction factor.

502.08 Trial Batch Demonstration. A trid batch demonstration shal be conducted
such that both the Engineer's and the Contractor's certified technician shall test the proposed
concrete mix design together and report the results. The trid batch shal be produced in a
laboratory or a field mixer of sufficient capacity for both certified technicians to perform dl
tests from the same batch without the concrete materia being used for more than one test.
However, the concrete materia used to obtain atria batch unit weight may be used to conduct
the air content test.

Following the trid batch demongtration, al required test and determination results shall
be submitted. In addition to the concrete properties established for a mix design in accordance
with 502.04, the plastic concrete target unit weight and target water/cementitious ratio shall be
determined during the trial batch. The target unit weight and the target water/cementitious ratio
may be adjusted during the first lot. However, the adjusted water/cementitious ratio shal not
exceed 0.45. Veification of the trid batch shdl include 7 day flexurd strength tests having a
minimum of 2 beam bresks. The average of the two flexurd strength tests shall have a vaue
greater than 3.93 MPa (570 ps).

Except for adjustments to compensate for routine aggregate moisture fluctuations,
concrete mix design gradation of aggregate changes after the trid batch verification shal be
documented and justified prior to implementing. A maximum adjustment of +3 percent of fine
aggregate to total aggregate ratio will be permitted. Changes to the dosage amounts of
admixtures will be permitted. A new mix desgn shdl be prepared and successfully
demondtrated for dl changes in the source of materiad, the amounts of cementitious materids,
the adjustments of greater than +3 percent of fine or total aggregate ratio, or the addition or
deletion of admixtures.

502.09 Lots and Sublots, and Selection of Test Locations. The statistica principles
used in this specification will rely on the random sdlection of test locations. Sampling and
testing of the portland cement concrete properties shal be performed a random locations
within asublot.
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A lot shall consist of 6000 m? (6,900 sq yd) of pavement. A sublot shall consist of 2000
nm? (2,300 sq yd) of pavement within a lot. There shall normally be 3 sublots within one lot. If
one day's production approximately equals 6000 m? (6,900 sq yd), that lot size may be adjusted
by +500 m? (+500 sq yd) in order to agree with the one day's production. If this event occurs,
the size of the third sublot shal be adjusted by the same quantity as the adjustment for the tota
lot quantity.

In order to randomly select the relative location of each sublot sample, a container will
be maintained with identica szed devices numbered from one through 23 (20). Each number
will represent the relative 100 m® (100 sq yd) in a sublot. The number "1" will represent the
pavement area from zero to 100 m* (100 sq yd) at the beginning of the sublot. The number "2"
will represent the pavement area from 100 to 200 m* (100 to 200 sq yd), and so on to the
device number "23" ("20"), which will represent the pavement area from 1900 to 2000 m’
(2,200 to 2,300 5 yd) in the sublot. The numbered device will be selected from the mixed-up
array. The number sdlected will represent the 100 m? (100 sq yd) area from which the sample
will be taken. The sample will be taken anywhere within the 100 m? (100 sq yd) limit. The
device will be returned to the container before a deviceis selected for the next lot.

The sample area will be selected shortly before the sublot is to be tested. The location
of the sample will be determined and recorded by stationing at the time the sample is taken.

If the randomly selected location for the third sublot sample has not been reached and
the Contractor requests to use the aforementioned adjustment provisions, one set of
acceptance tests, conducted in accordance with 502.07, will be performed for the sublot before
the day's concrete pavement placement ends.

CONSTRUCTION REQUIREMENTS

502.10 Equipment. Equipment and tools necessary for handliing materids and
performing al parts of the work shal be in accordance with 501.04. The batch plant and
equipment provided in accordance with 501.04(a) shall include an automated documented
record of each ingredient in each batch.

502.11 Preparation of Grade. If subbase is required, the subgrade under the subbase
shdl be prepared in accordance with 501.05.

502.12 Setting Forms. When concrete forms are used, they shal be set in accordance
with 501.06.

502.13 Conditioning of Subgrade or Base Course. Before or after the side forms
have been securely set to grade, the subgrade or base course shdl be prepared in accordance
with 501.07.

502.14 Handling, Measuring, and Batching Materials. The handling, measuring,
and batching of materias shdl be in accordance with 501.08.

502.15 Mixing Concrete. The concrete may be mixed in accordance with 501.09 and
702.09 at central mix plant or in truck mixers. Changes to sources of material and additions or
deletions of admixtures shdl be in accordance with 502.08. Batching and mixing shdl be
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suspended whenever satisfactory placing, finishing, and curing operations cannot be performed
in proper sequence.

502.16 Natural Light and Weather Limitations. The limitations on mixing, placing,
or finishing concrete due to natura light or weather conditions shal be in accordance with
501.10.

502.17 Placing Concrete. The placing of concrete shdl be in accordance with 501.11.

502.18 Test Specimens. The concrete necessary for conducting flexurd beam tests
ghall be furnished. Equipment, materias, and labor necessary to assst the Engineer with the
curing of beams in accordance with 502.06 and 502.07(b) shall also be furnished.

502.19 Placement of Reinforcement and Strike-off of Concrete. The placement of
reinforcement and the strike-off of the concrete shdl be in accordance with 501.13.

502.20 Joints. Joints shdl be constructed as shown on the plans or as directed, and in
accordance with 501.14.

502.21 Final Consolidation, Strike-Off, and Finishing. The find consolidation,
grike-off, and finishing of the concrete pavements produced in accordance with the
requirements included herein shal be in accordance with 501.15.

502.22 Curing. Curing the portland cement concrete pavement shal be in accordance
with 501.17.

502.23 Removing Forms. The remova of forms shal be performed in accordance
with 501.18.

502.24 Sealing Cracks and Joints. The seding of cracks and joints shdl be performed
in accordance with 501.19.

502.25 Inspection for Pavement Cracking. The inspection of the concrete pavement
for cracking shal be performed in accordance with 501.20.

502.26 Protection of Pavement. The pavement and its gppurtenances shdl be
protected againgt damage caused by public traffic, work equipment, employees, and agentsin
accordance with 501.21.

502.27 Opening to Traffic. Pavement shall be opened to traffic in accordance with
501.22. Test beams designated to control the opening of the concrete pavement to traffic shall
be prepared and cured separately from production control and acceptance test beams. Test
beams cast for opening pavement to traffic shdl be field cured in accordance with 501.03(a)2.

502.28 Concrete Pavement, Slip-Form Method. Constructing portland cement
concrete pavement with adip-form paver shdl be performed in accordance with 501.23.

502.29 Substandard Work Produced During Concrete Paving Operations.
Generd problems and procedures, which cause an obvioudy substandard product, shdl be
promptly corrected. Operations continued in a manner which results in a reduced payment will
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not be permitted. A stop paving order will be issued and shal apply until a satisfactory plan for
future paving has been accepted.

The option to remove and replace pavement, or to leave it in place at reduced or with
no payment shal be as directed. If the test results are close to the specified minimum, the
option will be given. More divergent results will require remova and replacement. A materia
in this category will be considered and adjudicated as a failed materid in accordance with
normal Department practice.

502.30 Acceptance Testing and Approval of Concrete Pavement Properties.
Plastic unit weight, water/cementitious ratio, flexura beam, and air content acceptance tests
will be performed during concrete paving operations. Sump tests will not be required for
acceptance. When cdculations are performed, the standard AASHTO or ASTM rounding off
techniques will apply.

(a) Plastic Unit Weight Acceptance Test. During the production of pavement
concrete, the plagtic unit weight acceptance test will be conducted in accordance with 502.07
and at a minimum frequency in accordance with 502.05. The plastic unit weight shdl not vary
by more than +3.0 percent from the average unit weight determined from the firgt lot. If the
plagtic unit weight exceeds +3.0 percent from the average unit weight determined from the first
lot, a stop paving order will be issued unless adjustments are made. Paving shdl not resume
until a satisfactory plastic unit weight is obtained or an approved dternate mix design is
employed.

Caculations for the plastic unit weight in kg/m? (Ib/cu ft) will be made and reported to
the nearest whole unit (Ib/cu ft to the nearest figure in the first decima place).

(b) Water/Cementitious Ratio Acceptance Determination. During the
production of concrete pavement, the water/cementitious ratio acceptance determination will
be conducted in accordance with 502.07 and at the minimum frequency in accordance with
502.05. If the resulting test value is greater than 0.450, or if the test value varies from the result
determined during the first lot by more than +0.030, a stop paving order will be issued unless
adjustments are made. Paving shal not resume until a satisfactory water/cementitious ratio is
obtained or an gpproved adternate mix design is employed.

Calculations for water/cementitious ratio will be made and reported to the nearest
figure in the third decimd place.

(c) Flexural Strength Acceptance Test. During the production of concrete
pavement, the flexura strength test beams will be made in accordance with 502.07. The tests
will be performed at the required frequency in accordance with 502.05. The test value for each
lot, which is the average of respective test values for sublots in the particular lot, that is less
than 4.0 MPa (570 Ib/sq in.) shdl have a price adjustment in accordance with 502.35(b)1. A lot
vaue, having a flexura strength less than 3.55 MPa (515 Ib/sq in.), or a sublot value, having a
flexura strength of 3.45 MPa (500 Ib/sq in.) or less, will be considered and adjudicated as a
faled materia in accordance with norma Department practice.

Cdculations for flexura strength in MPa (Ib/sq in.) will be made and reported to the
nearest figure in the second decimal place (Ib/sg in. to the nearest whole unit).
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(d) Air Content Acceptance Test. During the production of concrete pavement,
the air content test of the plastic concrete will be conducted in accordance with 502.07. The
tests will be performed at the required frequency in accordance with 502.05. Lot test values
below 5.7 percent or above 7.3 percent shdl have a price adjusment in accordance with
502.35(b)2. A lot test value less than 4.5 percent or more than 9.0 percent shal subject the
concrete pavement to remova and replacement or to remain in place at reduced payment or
with no payment, as directed. Anindividual sublot having an air content of less than 4.0 percent
or more than 10.0 percent will be considered and adjudicated as a failed materia in accordance
with norma Department practice.

Calculations for air content percentage will be made and reported to the nearest figure
inthefirst decimad place.

502.31 Pavement Smoothness and Surface Tolerances. Pavement smoothness shall
be in accordance 501.16, except surface tolerances shall be as contained herein. The
profilograph tolerance will not apply to the concrete shoulders.

The pavement surface tolerances shall be asfollows:

SURFACE TOLERANCES TABLE

TESTING METHOD SPECIFIED TOLERANCE
Profilograph (profile index) 25 mm/0.16 km (1.0"/0.1 mi) or less*
4.88 m (16) Straightedge 6.3 mm (1/4") or less

3.05m (10) Straightedge 3.15mm (1/8") or less

* A pavement surface having a profile index value greater than 25 mm/0.16 km (1.0"/0.1
mi) shall be corrected to 25 mm/0.16 km (1.0"/0.1 mi) or less.

502.32 Tolerance in Pavement Thickness. The tolerances in pavement thickness and
for the location of reinforcing steel shal be in accordance with 501.24. Coring will be
performed by the Department.

502.33 Appeal Procedure for Air Content and Flexural Strength Acceptance Test
Results. The Depatment will be the final authority regarding acceptances and adjusted
payment for air content and flexurd strength test results. Appeals will not be honored or
consdered unless evidence is furnished that demonsirates substantial difference by showing
production control test results which differ significantly from acceptance test results. Routine
apped s submitted for the sake of making an gppeal will not be honored or considered.

Appeds shdl satisfy the following criteria

(8 Appeds shdl be submitted in writing to the Engineer within 10 calendar days
after the lot data has been reported.

(b) The submission shdl contain test data which equas or exceeds the number of
tests conducted by the Department.
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(o) The difference in the test result for the control test nearest the acceptance test
result shdl be at least 0.5 percent for air content.

(d) The difference in the set of test results for the control tests nearest the set of
acceptance test results shdl be a least 0.35 Mpa (50 Ib/sg in.) for flexurd
strength.

(a) Pavement Cores. Except in the case of an obvious testing error, appeaswill be
adjudicated by evauation of pavement cores. Such cores shadl be taken by the Contractor. The
cores shdl be taken for the full depth of pavement and shall be 100 mm (4 in.) in diameter. All
core holes shdl be filled with portland cement concrete within 24 hours of drilling.

The Engineer will determine the location of the cores. The cores will be taken a a
location that most closely approximates the appropriate plastic sublot test locations. The
nearest sublots in chronologicd age to the sublot in dispute will be sdected. Therefore, the
location for core samples will depend on the origind paving sequence. Cores will not be taken
within 0.6 m (2 ft) of the edge of the pavement, over dowels, or within 1.5 m (5 ft) of the
headers.

The Engineer will:

1. Mark the location on the pavement to be cored within the middle third of
the chosen lane.

2. Witness the coring operations.
3. ldentify and mark each core asto location.
4. Submit the coresto the Divison of Materias and Tests.

(b) Air Content Appeal. An gpped on air content may be based on a test resuilt.
Unless the apped is adjudicated by a Department determination that obvious erroneous
acceptance test results were obtained, the appea will be decided by pavement cores. The core
locations will be determined in accordance with 502.33(a). One full-depth core will be taken
for each apped ed sublot.

The hardened concrete air contents will be determined in accordance with ASTM C
457, Modified Point Count Method, except that a disk will be cut from each core a
approximate mid-depth. The disk will be gpproximately 25 mm (1 in.) thick, and both the upper
and lower surfaces will be polished for evaluation. The report for each core will include the
number of stopson air voids, in paste, and on aggregates, aswell asthe operator identification.

When cores are taken and the Department has completed its analysis of the sublot in
question, the find ar content percentage will be based on the result of the Point Count
Method, modified asfollows:

Point Count Result, PCR Additive, A Find Vdue

0.0t05.6% 0.5% PCR+A =Find
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5.6 and higher 1.0% PCR+A =Find

The find vaue will then be consdered as the actud air content for that sublot. That
vaue will be used to determine al subsequent actions involving the sublot or lot.

(c) Flexural Strength Appeal. An apped on flexurd strength may be based on a
st of test results. Unless the apped is adjudicated by a Department determination that
obvioudy erroneous acceptance test results were obtained, the gpped will be decided by
pavement cores.

The core locations will be determined in accordance with 502.33(a). Two full depth,
100 mm (4 in.) diameter cores shall be obtained a each sublot in dispute. In addition, 2 full
depth, 100 mm (4 in.) diameter cores shdl be obtained from the 2 sublots which are closest to
the sublot in dispute by following the chronological sequence of work performed. This
procedure shdl apply where al sublots cored were produced using the same mix design. If the
sublots were not produced using the same mix design, the matter will be consdered and
adjudicated as afailed materid in accordance with norma Department practice.

Each core will be tested for compressive strength in accordance with ASTM C 42. A
minimum 40 hours submerged cure in lime saturated water prior to testing will be used. The
report for each core will include the unit weight, compressve strength, and technician's
identification.

The average core compressive strength will be determined for each sublot in dispute
and being appedled. Likewise, the average core compressive strength will be determined for
each adjacent sublot closest in chronologica sequence of work performed to the sublot in
dispute. The compressive strength/flexural strength ratio of the 2 acceptable adjacent sublots
will be averaged. Such vaue will be applied to the compressve strength of the disputed sublot.
The result will be the find flexura strength for the disputed sublot. This vaue will be
consdered as the actud flexura strength for the disputed sublot. It will be used to determine al
subsequent actions involving the sublot or lot.

502.34 Method of Measurement. Portland cement concrete pavement will be
measured by the square meter (square yard) of the type and thickness specified. The width for
measurement will be the width of the pavement shown on the typical cross section of the plans,
additional widening where called for, or as otherwise directed in writing. The length will be
measured parallel to the surface of the pavement aong the centerline of each roadway or ramp.

Measurement of other pavement components, such as reinforcing stedl, retrofitted tie-
bars, and contraction and termind joints, will be made in accordance with 501.25.

Work performed for smoothness of the pavement will not be measured for payment.

502.35 Basis of Payment. The accepted quantities of cement concrete pavement will
be paid for at the contract unit price per square meter (square yard) for the type and thickness
Specified complete in place.

Furnishing, cdlibrating, and operating the profilograph, and furnishing profile
information will be paid for at the contract lump sum price for profilograph.
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Payment will be made under:

Pay Item Pay Unit
QA Cement Concrete Pavement, Reinforced, MM m2
thickness
(QA Cement Concrete Pavement, Reinforced, ] SYS)
thickness
QA Cement Concrete Pavement, Plain, 1110 0 m2
thickness
(QA Cement Concrete Pavement, Plain, (1010 PSR SY9)
thickness

The costs of quadlity assurance work, including preparing a Quality Control Plan,
conducting trid batch demongtrations, performing production testing, and smilar requirements
included herein; profile correction as required and pavement cores required for acceptance test
results appeds; furnishing and placing dl materiads, including steel mesh, tie-bars, and fillers for
joints not included as pay items shdl be included in the cost of cement concrete pavement.

No additional payment over the contract unit price will be made for pavement which
has an average thicknessin excess of that shown on the plans.

Payment for the profilograph will be in accordance with 501.26.

(a) Payment for Other Pavement Components. Payment for other cement
concrete pavement components, such as reinforcing steel, anchor bolts, and various types of
joints will be in accordance with 501.26.

(b) Price Adjustment for Flexural Strength and Air Content. Price adjustments
for flexura strength and air content shall be cumulative, relative to the contract unit price for
QA cement concrete pavement. If the total adjusted price for each lot of QA cement concrete
pavement that is determined to be 60 percent of the unit price or less, the Engineer may order
the deficient pavement to be removed and replaced. If the deficient QA cement concrete
pavement is permitted to remain in place, no payment will be made for that pavement
determined to be deficient.

If an adjusted price is required, the contract unit price for the cement concrete
pavement will not be changed. Instead, the percent of price adjustment will be applied to the
area of the lot in question. The quantity of the lot, normally 6000 m? (6,900 sq yd), will be
increased or decreased by the percent of adjustment to the contract unit price.

1. Flexural Strength Price Adjustment. The adjusted payment will be based
on the total area of cement concrete pavement represented by alot. The test values for each lot
will be the average of the respective test values of the sublots within alot. The area of cement
concrete pavement represented by a sublot, which has a flexurd strength of 3.45 MPa (500
Ib/sg in.) or less, shdl be subject to remova and replacement or left in place a reduced
payment or with no payment. It will be consdered and adjudicated as a faled materid in
accordance with normal Department practice.

PRICE ADJUSTMENT FOR FLEXURAL STRENGTH OF CEMENT
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CONCRETE PAVEMENT

Average Lot Flexural Strength, Percent of Contract
MPa (pounds per square inch) Unit Price

4.0 (570) and ADOVE.......ccoirireee s 100
3.95(565) - 3.99 (569) ....ceererreriririeiririee s 98

3.90 (560) - 3.94 (564) .....ocovererereireeereeeee e 9%
3.85(555) - 3.89(559) ...coveriririeriirieereniee et e%}
3.80(550) - 3.84 (554) ...ccoceereieeeeeeeee e 92
3.75(545) - 3.79(549) ..o 89

3.70 (540) - 374 (544) ..o 86
3.65(535) - 3.69(539) ...cceeiireieeeeeeee e 83

3.60 (525) - 3.64(534) ...cceeeeeeeeeeeeeeee e 78
3.55(515) - 3.59(524) .....ocovieeeeeeeeeeeee e 72

354 (514) OF [E5S....uiieee e *

* The QA cement concrete pavement for a lot shdl be subject to remova and

replacement or left in place a reduced payment or with no payment. It will be
consdered and adjudicated as a failed materid in accordance with normal Department
practice.

2. Air Content Price Adjustment. The adjusted payment will be based on the
totdl area of QA cement concrete pavement represented by a lot. The test values for each lot
will be the average of the respective test values of the sublots within alot.

PRICE ADJUSTMENT FOR AIR CONTENT OF CONCRETE PAVEMENT

Average Lot Air Content Percent of Contract
Net Percentage Unit Price
I A (5 TSROSO 100
Tl = T.5ueeeeeeeee e 99
7.6 - 8.0 e 98
B L - B2 e 96
8.3 - B D e 91
BB -8.8..ee e 85
B.9-90.0. e 80
0.1 OF GIEALE ...ttt *
5.0 = 5.6 e 99
AT = 8.9 ee 98
BB ..ot eeae e 88
A5 et re e 80
N o g =S ST *
* The QA cement concrete pavement for a lot shdl be subject to remova and

replacement or left in place a reduced payment or with no payment. It will be
considered and adjudicated as a failed materid in accordance with normal Department
practice.
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(c) Smoothness Price Adjustment. The payment for smoothness of QA cement
concrete pavement will be based on the profile index for each lane in accordance with the
following table. The payment will be for the initid measured profile index. However, the price
adjustment schedule for 100 percent payment will aso apply to pavement segments upon
completion of corrective work. The adjusted payment will be based on the tota area of
pavement represented by the profile index.

PRICE ADJUSTMENT SCHEDULE

Fina Profile Index, Percent of Contract
mMnV0.16 km (in./0.1 mile) Unit Price
0.0tolessthan 13 (0.5) ..cccovererererenerereeresee e 103*
13 (0.5) tolessthan 18 (0.7) ....ceeevvereeereererereerereeesee e 102*
18 (0.7) tolessthan 23 (0.9).....ccceeveeerererereereeeee e 101*
23 (0.9) @and aDOVE........ceveerierieerieee e 100**

* I ncentive payment for QA cement concrete pavement.

* All pavements shall be corrected to 25 mm/0.16 km (1.0"/0.1 mi).

An incentive payment may be attained for the mainline pavement which shows superior
profilograph results. Grinding will be required, if necessary, to be in accordance with the
minimum smoothness requirements of 25 mm/0.16 km (1.0 in/mi) as well as for high point
deviationsin excess of 7.5 mm (0.3 in.). This evaluation will be conducted in 0.16 km (0.1 mi)
sections. No 0.16 km (0.1 mi.) section will be igible for incentive payments if that section or
an adjacent 0.16 km (0.1 mi) section requires grinding. The adjustments will be made without
congderation of other concrete pavement |ot and sublot boundaries.

(d) Pavement Thickness and Reinforcing Steel Price Adjustment. The adjusted

payment for cement concrete pavement for deficient pavement thickness and for reinforcing
gted not placed within specified limits will be in accordance with 501.24(f).
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